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GOVF.KNMENT OF INDIA. 
MINISTRY OF COMMERCE AND INDUSTRY 

RESOLUTION 
(Tarl IT s) 


New Delhi, the 30th May. 1963 . 


No. I I (I )-T. 8./5 I. - Ttie Tariff ComBlsslon Das submitted 
ts report on the FMwer and Distribution Transformer 
.'idustry, on the basis of an enquiry under Section li (i) (a) 
)f tlie Taril'f Commission Act, 1951. Its recommendations 
are as follows:- 

(1) The import dutv on power and distribution trans¬ 
formers upto 2,r)()0 KVA and 117.5 KV on the U.T. side 
(primary voltaije being over 250) excluding furnace, 
rectifier and flame-proof transformers should be 
increased from tiie present level of 5'5 pd valorem 
to 10% ad valorem exclusive Of Surcharge and should 
be converted into a protective duty. The protective 
duty should remain in force upto Slst December, J955, 

(2) The domestic producers of transformers should be 
giv<>n a reliind of so much of the customs duty on 
transformer oil as is ir» excess of 5J^ ad valorem 
on the quantity of transformer oil actually used by 
them in the manufacture of transformers. If, 
however, there are serious administrative diifl- 
culties in operating this refund, transformer oil 
imported with transi'ormers should be assessed at 
the rate of duty applicable to transformer oil 
imported separately. 

(9) No reduction is recommended in the import duties on 
silicon steel sheets, copper wires and strips, 
cooling tubes, bushings, insulating materials 
(insulating paper, bakellte tubes, leatherold, 
elephantlde, press-pahn, etc.), miscellaneous 
components like silica gel breathers, themometers, 
etc. 

(4) The grant of protection to this industry should be 
subject to the conditions that the industry will 



(ii) 


maintain its prices at a reasonable level, strive 
for reduction in costs and improvement In quality 
and endeavour to meet the domestic demand for the 
types of power and distribution transformers covered 
by this inquiry to the fullest possible extent. 

(5) Imports of power and distribution transformers 
should in future be recorded separately in trade 
statistics by numbers and the total KV4, as well as 
by value, and should be classified by voltages on 
the H.T. side and by ratings. 

(6) Imports of stalloy sheets and laminations should be 
so regulated as to promote a fuller utilization of 
the domestic capacity for the production of these 
materials. 

(7) The present system of import restrictions, tliough 
imposed for balance of payments reasons, has been 
of much benefit to this industry. So long as the 
quality of domestic transformers continues to be 
satisfactory and the prices and delivery periods 
are reasonable, import restrictions should be so 
administered as to ensure tlie fullest utilization 
of domestic capacity. 

(8) The Development Wing of the Ministry of Commerce and 
Industry should carry out a technical investigation 
of Uie extent of facilities available at each unit, 
with a view to obtaining more accurate data about 
the highest ratings upto which transformers can be 
produced by each unit. 

(9) The Central Glass and Ceramic Research Institute, 
Calcutta, should try to bring about an Improvement 
in the quality of indigenous bushings by giving tlie 
porcelain factories necessary technical advice and 
assistance. 

(10) The Central and State Governments should adopt a 
policy of purchasing their requirements of trans¬ 
formers from Indigenous producers as far as possible. 
The major electric supply undertakings should also 
be requested to adopt a similar policy. 

(11) The Government of Mysore should make every effort to 
expedite the completion of their scheme for the 
expansion of the porcelain factory at Bangalore. 

(12) The prices quoted by the Sankey Electrical Stampings 
for transformer laminations are reasonable, but the 



(Hi) 


firm should try to reduce Llie pei'ceuLage of wastage 
in the manufacture dl' laminations with a vi(>w to 
redutdtig its costs. 

(Id) The prices clu.trged by the Indian Cable Co., for DCC 
and Dl’C wires and strips and those eliarged by the 
Nat.ional Insulated Cable Co., for DCC wires are 
exiu’ssLve. The two companies should be asked to 
reduce their i>rlces, so as to bring them in fair 
I’elatlon to their costs. Oovernment should keep a 
waladi o\'er th*^ prices of indigenous DCC and DPC 
wires and strips wl t!i a view to ensuring that they 
are maintained at a reasonable level. 

(hi) Soii.e of the manu fa>-tn re rs of transformers have 
stated tfiat tiie indigenous stailoy slieets suffer 
from lack of uniformit.y in thi(dvness. Tatas should 
tr'V til remove t.liis defect atid also continue tllolr 
of! Olds to produce adeiiuate ipiantities of sheets 
witli a watt, loss comparabl e -^,0 that of high grade 
iiiijioril'd slit'cts. V 

(Jfi) The industry sliould take ri(d,o of tlie defects pointed 
out. by coicaiiiiers, particularly the leakage of oil 
from tanks and. inf(>rior workmanship, and enrieavouf 
to remove th<- del'eid.s, wlierev(*r t.hey still exist. 
Hie nianii facturer's who do not, have adequate' arrange- 
miTits for testing; finlsheil traindormers arid parts, 
sliould make sucii arrangemi'Ut.-, as early as possible. 

(IB) The industry siioulil coutiuue its efforts to improve 
upon its delivery itates. 

2. Governmeut accept the recommeudat.ions generally and 
ill tal^e steps to implement tliem, as far as possible. As 
egards recominendati on (2), in view ol' the aiiralnls trative 
ifficulties Involved, to wiiicli a i-eference has been made 
^jy th<' Commission, Llie GoveiTwient of India tiave accepted the 
alternative sugg;ested„ A notification is accordingly being 
issued increasing the rate of import duty leviable on trans¬ 
former oil impoi'ted with protected categories of transformers 
to 27% ad valorem. 

3 . The attention of the industry is invited to recom¬ 
mendations Nos. (4) and (12) to (16) . 


fi.K. JHA, 


Joint Secretary to the Government of India. 
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CiOVEKNViK^JT OF INDIA, 
MINISTRY OF COMMERCE AND INDUSTRY 

NOTIFICATION 
(Tari t'Cs) 


New Delhi, the 3U th May, l9i3. 

No. I 1 (I )-T. B. / 51.- It) exercise of tlie powers oonfe 
by section OA of the InOlan Tariff Act, 1901 (XXXI’ 
1934), the Central Governmt'nt hereby raises to 27% ad va 
the duty oti transformer oil irnjtorted with [lOwer anti dit 
button transformers up to 2,000 K.V.A. and 37.5 K.V 
the H.T. side ([iriitiary voltage being over 250) exclut 
furnace, rectifier an<l flajne proof transformers, levin 
under item 72(3) of the First Schedule to the saiil Act, 
any other law for the time being in force. 


L.K. JHA, 

Joint Secretary to the Government of Ind. 
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REPORT OH THE POWER AHD DISTRIBUTION TRANSFORMER INDUSTRY 


1. The National Electrical IntJustrles, Ltd., Bombay, 
in ’Lrieir letter date<l 20u> May, 1949 and subsequent letters 
Reference to addressed to the Government of India in the 
Coemission. then Ministry of Comserce, stated that the 
transformer industry in India suffered from a tariff in- 
e<piality, inasmuch as the import rtity on transformers was 
o»il. 5 + per cent, ad valorem, wliilst many of the materials 

and cxtmportents required for ttie manufacture of transformers 
were dutiable at mucli higher rates. The firm requested 
tiiet tnis tariff ine<iuality be removed by abolition or 
-e'Li.ction of the duties on the materials and components 
concerned. Tlie Government of India in the Ministry of 
Cosiiiterce, after a preliminary consideration of this request, 
decided tliat the whole question of protection or assistance 
to trie tra^^sformer imlustry needed examination and accord- 
in-iy referred ttie case to the Tariff Board by their Reso¬ 
lution No.l-r/A(52)/49, dated 23rd December, 1950 (Appen¬ 
dix I). This reference was pending with the Board when it was 
succeeded by tliis Commission, and the Commission took it 
over under section 26 of the Tariff Commission Act, 1951. 
Under tlie Government Resolution referred to above, the 
inquiry was to Include all types of transformers.' Since, 
however, the manufacture of power and distribution trans¬ 
formers constitutes an industry by itself and since the 
original representation was in relation to this industry 
only, it was decided by the Commission, in consultation 
with tile fievelopment Wing of ttie Ministry of Commerce and 
Indistry, to take up the case of power and distribution 
tra'isfonters first and to leave otlier types of transformers 
for s^>arate examination later. 
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2. The present case falls under Section, 11(1) (a) of, 
the Tariff Commission Act (the grant of protection for tlie 
Terms of encouragement of any Industry) and Is governed 
reference. by Section 14 of that Act [Principles to be 
taken into account in making any Inquiry under Section 
11(1) (a)]. Under the latter section, the Commission is 
to have, among other matters, due regard to:- 

(a) the cost of production or manufacture in the 
principal growing, producing or manufacturing 
regions of India of the commodity produced by the 
industry claiming protection and the cost wlilch 
should be taken to he representative of tlie Industry 
concerned j" 

(b) the approximate cost of production or manufacture 
in the principal growing, producing or iiianufacturiug 
centres of foreign countries of the commotUty 
which competes with the commodity produced by tiie 
industry claiming protection, if the determination 
of such cost is rjecessary for the purpose of any 
case; 

(c) the approximate costof import of any such competing 
commodity as is specified in clause (b) : 

(d) the price which may be deemed to be the representa¬ 
tive fair selling price for growers, producers or 
manufacturers in India in respect of the industry 
claiming protection; 

(e) the quantities of the commodity required for 
consumption and the quantities thereof proiliiced 
in, or imported into, India; and 

(f) the effect of protection, ifgranted to an industry, 
on other industries, including cottage and otlier 
small-scale industries. 

On the basis of its findings on the points referred to above, 
the Commission is to assess for the purpose of its Report:- 

(a) the relative advantages enjoyed by the IniJnstry; 

(b) the nature and extent of foreign competition; 

(c) the possibility of the inrlustry developing suffi¬ 
ciently within a reasonable time to be able to 
carry on successfully, witiwut protection; 

(d) the likely effect of a protective tariff or other 
fom of protection on the interests of tlie consuraer 
or of Industries using the commodity in question, 
the case may be; and 
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(e) the desirability or otherwise of protecting the 
industry in the public interest. 

Section 11 further provides that in recownending the grant 
of protection to any industry, the ConiBissiori nay specify 
the conditions which shall be fulfilled before and after 
the grant of protection with particular reference to the 
fbl lowing points, nanely:- 

(a) the scale of output; 

(b) tlie qu8Llity of the produces; 

(c) the price charged for the products; 

(d) the technological Improvenents required by the 
Inilistry; 

(e) the need for research in the process of manufacture; 

(f) the training of officers, technicians and other 
persons employed in the industry; 

(g) the use in the industry of indigenous products, 
whether raw or manufactured; 

(li) the time within which an industry, in respect of 
which protection has been given in advance of 
production, should start production; and 

(1) any otlier matter in respect of which the Commission 
considers it necessary to specify conditions. 

3. (a) The Tariff Board Issued a press communique'on 
6th June, 1951 j^irivi ting firms, associations or persons 
Method of interested in the proiluctlon or use of transformers 
inquiry. gmj desiring to express tlieir views on tlie question 
of protection or assistance to this Industry to obtain 
copies of tlie relevsjit questionnaires from the Board's 
office and send replies tJiereto. On the same date, a 
qiiestionnedre was sent to the known manufacturers of trans¬ 
formers and the Indlari Pdectrlcal Manufacturers' Association, 
Calcutta. Tlie Engineering Assoeiation of India, Calcutta, 
and the All-India Maiaifacturers' Organisation, Bombay, were 
addressed for Information on various eispects ofthe industry. 
The Industrial Adviser (Engineering) to the Ministry of 
Commerce and Industry, the Directors of Iniiustries with tlie 
Cioverrunents of West Bengal, Bombay, Mysore and Madras and 
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the Chambers of Commerce and Trade Associations were re¬ 
quested to fUmish the Board with memoranda on this inilustry. 

(b) In April, it was decided to take up first 

the case of power and distribution transformei's only aiid 
a press note to this effect was Issued on .2.2rd April, 19o2. 
A questionnaire was issued to all the knowTi importers on 
lf>th April, 19'12. Data relating to the c.i.f. piices and 
the statistics of imports of power and distribution tifins- 
formers were souglit from the Collectors of Customs. Tne 
manufacturers of the pritjcipal raw materials required for 
the production of transformers were req\iested to furnish 
information regarding tlieir rated capacity and actual 
production ajtd tlieir views on tlie desiraldlity or otherwise 
of retktcing the import duties on the materials with which 
they were concerned. A list of firms, associations and 
persons to wiiom questionnaires were issued anti from whom 
replies were received is given in Appendix II. 

(c) Shri B.N. Adarkar, Member, Tariff Commission, 
visited the Ciovemment Electric Factory, Bangalore, on 22rd 
June, 1952. Dr. B.V. Narayanaswamy Naldu, Shri B.N. Adarkar, 
Members and Dr. D.K. Malhotra, Secretary, visited the 
factory of the Sational Electrical Industries, Ltd., Bombay, 
on 27th June, 1952.' 

(d) The Centred Water and Power Commission collected 
data regarding the requirements of the various electricity 
supply undertakings for power and distribution transformers 
and fUrnislied tlie Commission with a comprehensive memorandum 
on this and certain other aspects of the inquiry. 

(e) Shri S.V. Kajan, Assistant Cost Accounts Officer, 
examined the cost of production of transformers at the 
National Electi'lc Industries,Ltd., Bombay, and the Government 
Electric Factory, Bangalore. Shri N. flrlslTnan, Cost Accounts 
Officer, examined the cost of production of silicon steel 
laminations at tlie factory of the Sankey Electrical Stampings, 
Ltd. ', Bhandip, Bombay, and Shri V. S. S. Raj an. Cost Accountant, 
examined the cost of production of copper wires produced 
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by the Indian Cable Co., Ltd., and the National Insulated 
Cable Co., Ltd., both of Calcutta. A public Inqfilry into 
the power and distribution transfbnter industry was held 
at the CoiriDilssion's office in Boabay on BOth June and 1st 
July, 1952. A list of persons who attended the inquiry 
and gave evidence is given in Appendix III. 

4. The scope of the present inquiry is limited to 
power and distribution transformers. Radio and lighting 
Scope of the transformers and instrument transformers would 
inquiry. be covered 4n a separate Inquiry. It was agreed 
at the public inquiry tliat any scheme of protection adopted 
for the transformer Industry should not include fUmace, 
rectifier or flame-proof transformers which were not made 
in the country. As regards voltages of power and distri¬ 
bution transformers to be Included in the scope of the 
inquiry, the present range of production extends to 33 KV 
on the H.T. side. Transformers of 37.5 KV, however, are 
used in the Uttar Pradesh and we are advised that the 
manufacture of ,17.5 KV transformers is not in ariy way 
more difficult than that of 33 KV transformers. It was 
also suggested at the public inquiry that any voltage 
limitation should be inclusive of tlie tapping allowance 
(which is usually 5 per cent.). As regards the output 
capacity, transformers up to 2,000 KVA are being produced 
by one of the uriits and we understand that transformers 
up to 2,500 KVA cafi be produced in any unit subject only 
to the availability of facilities for handling such large 
transformers. We have not been able to ascertain the 
extent of facilities available at each unit in the Indistry, 
and we recommend that a technical investigation be carried 
out by the Oevelopment Wing of the Hinistry of Commerce 
and Industry, with a view to obtaining more accurate data 
about the highest ratings up to which transformers can 
be produced by each unit. On the basis of the evidence 
tendered at the public inquiry, however, we have decided 
to include power and distrltmtlon transformers up to 2,f500 
KVA tind 37.5 KV (plus the usual tapping allowance) on the 
H.T. side within the scope of this inquiry. 
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5. The manufacture of transformers was started in 
India for the first time in 1936-37 by the Government 

History of Electric Factory, Bangalore. Prior to the 
the industry. Second World War, this was the only trans¬ 
former factory in India and its production then averaged 
approximately 6,000 KVA per annum. During the war, the 
demand for transformers increased considerably, and three 
more units, namely, the Associated Electrical Industries 
Manufacturing Company Ltd., Calcutta, tlie Crompton Parkinson 
(Works) Ltd., Bombay and the Kaycee Industries, Ltd., 
Lahore, came into existence. The first of these started 
production in 1941 and the others in 1943.' In 1947, as 
a result of Partition, the Kaycee Industries lost their 
factory in Pakistan, but they soon resumed their production 
of transformers in Bombay by acquiring the workshop of 
the Malik Electric Works. In May, 1949, this unit was 
taken over by the Radio Lamp Works, Ltd. Since 1947, the 
inctistry has expanded further through substantial additions 
to the capacity of the existing units, particularly Crompton 
Parkinson eind the Goverriment Electric Factory, aiid the 
establishment of three new units, namely, the National 
Electric Industries, Ltd., Bombay, the Electric Construction 
€ind Equipment Company, Ltd.', Calcutta, and the Radio and 
Electricals, Ltd., Madras. The first two of these corameiiced 
production in 1949 and the last in 19"0. The industry 
now consists of the seven units mentioned above. In 
addition, the Kirloskar Electric Company, Ltd.', Bangalore, 
is going to have a transformer plant at an early date. 
The Company has arranged to get the necessary teclinical 
assistance from tJie Brush Electrical Engineering Company, 
Ltd., for this project. We understand that the G.E.C. of 
India Ltd. also propose to take up the manufacture of 
trajisformers in the near future. 

6. '(a) A power or distribution transformer consists of: 

Process of (i) a laminated silicon steel core, 

manufacture. (ii) nigh voltage and loW voltage windings, 
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(lii) a tank (wltli cooling tubes) to wMch are 
f'l tted - 

(a) liigli voltage and low voltage insulating 
bushings^and 

(b) oUier fittings such as tapping switches, 
cable boxes, protective devices, oil con¬ 
servators, silica gel breathers, etc. 

(b) The core is built of laminations of high silicon 
low watt loss steel sheets about .011" thick. Standard 
sized sheets are cut into strips of requisite length and 
width on power operated guillotine shears and holes are 
punched on power presses. These laminations are coated 
with a special Insulating vaniish. They are then assembled 
by rigidly clamping them by means of bolts passing through 
iuouJating tubes to form vertical and horizontal limbs of 
the core. The horizontal limb is termed yoke. The lamina¬ 
tions in the vertical limbs are of different widths and 
are so arranged that the cross-section approximates to a 
circle. Laminations in the central portion are also 
separated by means of strips of some insulating material 
which provide coolitig ducts for oil circulation. The 
lilgh voltage and low voltage colls are wound on special 
coll winding machines. The low voltage windings which 
l^ave to carry large currents are wound on insulating 
cylinder with conductors consisting of one or more strands 
of Insulated copper wires and the winding is of the spiral 
type. Tlie low voltage winding is always placed next to 
the core. The high voltage coils are assembled on ein 
insulating cylinder of larger diameter which is slipped 
over the low voltage coil. High voltage colls are wound 
in sections. This is done with a view to reducing the 
voltage difference between the layers of the windings in 
each section which in turn avoids the danger of insulation 
break-down. The various sections are separated from each 
other by means of spacers to allow free circulation of 
the oil. Before the coils are assembled on tlie limbs of 
the core, they are.heated in a closetl taulc wnicli is evaomted 
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to remove all air ami moisture. Oil-proof insulatiog 
varnish is theii ititroduced iu tlie tajik under pressure to 
ensure penetration of the varnish between the iiuiividual 
turns aiui layers of the colls. The coils are tlien baked 
and are ready for assembly. 

(c) After the assembly of the low voltage and high 
voltage coils on tlie vertical limbs of the core, the top 
horizontal yoke is clamped in position. The completed 
unit which is the main part of the transformer is placed 
in a tank of suitable size. The tanks are fabricated from 
steel plates with welded joints. Steel cooling tubes are 
welded to the sides of the tank. They provide a greater 
cooling surface for heat dissipation ajid help the proper 
circulation oJ^he oil in the tank. The tank is supported 
on rollers to facilitate trajisportatlon. A drain cock is 
also fixed at the bottom of the tank for removing the oil 
when necessary. The other important fittings are the 
high voltage and low voltage ceramic insulating bushings 
with terminals, cable boxes, tapping switches (for adjusting 
voltage changes), thermometers, oil level, Buchholtz pro¬ 
tective relays, silica gel breathers, oil conserving tanks, 
etc. The construction of the top place and the method 
of fitting differs accorrilrig as tlie transformer is rer,hired 
for outdoor or Indoor installation. The oil conservator 
tank is fitted to minimise the contact, o” air with oil 
surface in the tank. The temperature of the transformer 
keeps on changing, depending on tlie loa.il, with the result 
that the oil in the tank constantly changes its volume, 
which in turn causes expulsion and Intake of air. A trans¬ 
former thus "breathes” and this breathing takes place 
through silica gel which absorbs tlie moisture before air 
is let In. 

7. Treuisformers are generally used fbr either stepping 
up or stepping down the voltage in an alternating current 
Uses of power and dis- system. They form essential links 

tribution transformers. between generation arid distribution 

of electricity. To faclli tate lorig distance transmission. 
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transformers are iisei,' at generating statioris to step up 
the voltage. For a giveri power, the liigher the voltage, 
the smaller is the cm rent and consequently, tlie smaller 
are tlie losses due to the resistance of tlie cables. Thus, 
for a certain permissible loss, smaller cables can be 
employed, thereby effecting great economy in materials. 
At the consuming point, the high voltage has to be stepped 
down with corresponding increase in the current, to suit 
the ^quirements of different classes of consumers, and 
for tills again transformers are used. 

8. (a) In 1947, the Electrical Macliinery and Equipment 
Panel set up by the r.ovemmenr of Iiulia in the late hepart- 
Domestic ment of Industry and Snpnl y, estimated tlie total 
donand. domestic daiiaiid for tra isformers for the followin!’ 
five years at 300,000 KVA per aim . \ ver) large proportion 

of thl i demand was expected to se in the rmige of 2'i to 
59* KVA and voltages up to 11 KV. Iliis estimate was reviewed 
bj the Development Coc.aittee for i-.lectrical Macliinery and 
Equipment Industries, which estimate., the demand for pOw^r 
ai' ! ilistrlbutlon transformers up to luOOKVA and 22 KV only, 
at 27'>,000 KVA per annum and accordingly recommended this 
as the sliort term production target to be achieved by 1952. 
Ah estimate made by the Central Water and Power Commission 
puts the total domestic requirements for transformers up 
to 2500 KVA atid 22 KV on the H.T. side at 430,000 KVA for 
1952, 550,000 KVA for 1953 and 630,000 KVA for 1954. The 
other estimates of domestic demand received by us ranged 
from 400,000 KVA to 2 to 2.5 million KVA. The British 
Electrical and Allied Manufacturers' Association (BEAMA) 
estimated India’s probable .-uinual requirements of trans¬ 
formers of all kinds ilurlng the next 10 years at 2 to 2. .5 
million KVA. This estimate was based on a ratio of 1 : S 
between new generating capacl ty and new transformer capacity. 
But apart from the fact that the Association has included 
in this estimate transformers above 2500 KVA and 33 KV, 
the ratio referred to above is also not supported by the 
available statistical data. 
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(b) Tlie various estimates of cleaiand received by us were 
discussed at tbe public inquiry. Tlie total gerieratlng 
capacity in India was 1,710,207 KW in 1951. According 
to the draft Five Year Plan, the .^ddl tlonal power fiom 
the projects included in the Plan will amount to 1,114,003 
KW by 1955-56.1 In adiii tion, the expansion in tne major 
private electric supply systems is expected to be 201,000 
KW during the next five years. The total increa e in 
generating capacity will thus be 1,044,003 KW. A tAr.ey 
of the traiiSformer installations ajid the generating capacity 
at two major power systems in the country, namely, the 
fata Hydro Electrical System, and the Madras Government 
Electricity System which was carideil out in 1949, showed 
that while the combined genei-ating capacity of the two 
systems at the beginning of was 069,000 KW, the cai.iaclty 
of their power and distribution transformers was 615,172 
KVA up to 11 KV and 112,141 KYA for 22 KV and 03 Kv". 
This gives a ratio of 1 ; 1.97 between generating capac.ty 
and transformer capacity up to 00 KV. On the basis of tliis 
ratio, the transformer capacity up to 30 KV required to 
utilise additional power to t.be extent of 1,004,300 KW 
would be about 2,650,000 KVA. The represeritative of the 
Bombay Electric Grid stated at the public inquiry that 
for an additional generating capacity of 30,000 KW in 
tfiat system, tlie estimated requirements of transformers 
of the type covered by the present iinjulry were 58,000 
KVA whicli irulicated a ratio of 1 : 1.93. The ratio of 
1 ; 1.97 a(iopted above, therefore, ai'pears reasorieible. Wb.tle 
the total demand for power and distrlbntior, transformers 
up to 00 KV which is likely to result from the projected 
expansion of power supply durifig t.he period of the Five 
Year Plan is estimated at 2,050,000 KvA, i; is difficult 
lo estimate what part of this demaiid is likely to be reallse<l 
in each year or even during the five-year period taken 
as a whole.; Even if it were assumed that tJie li;stallation 
of th.e addi tional generating capacity will take place 

"see Transtbr ler Reijd renerits in Tiirtla", an article by . Ranjnolian of the 
Central Water and prwer Corni'isslori, in "J'nwer Ri^Oneer’', Januarj', 1952. 
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according to plaji, allowance has to be made for the fact 
that there is usaa] ly a time-la^ between the installation 
of generating capacity and that of transformer capacity, 
aJid it is difficult to estimate the probable time-lag 
during the next five years. Further, the above estimate 
does not include the demand for replacements and the addi¬ 
tional transformer capacity required to utilise the existing 
generating capacity. Sufficient data are not available to 
frame a relieible estimate of the replacement needs, while 
the additional transformer capacity requl r'ed for fuller 
utilisation of existing gerkerating capacity is not expected 
to be large, since the generating capacity in most of the 
major power systems is already being utilised to the maximum 
extent. Some industrial undertakitkgs generate their own 
power and may need additional transformer capacity. Tlie 
demand for transformers on this account, however, is likely 
bo be small, since it is expected that industries will in 
future be taking power from public and private utilities 
to an increasing extent. 

(c) According to the draft Five Year Plan, the phasing 
of the power development schemes in tiie public sector during 
tlie period of the PlaJi is expected to be as follows:- 

Addi tior al power 
(OQC. CHi 
( Cumul ati ve) 

1951- 52 144 

1952- 53 ... ... 273 

1953- 54 889 

1954- 55 ... ... 1,000 

1955- 56 1,114 

(d) Tlie Central Water ajid Power Commission has, at our 
request, collected information about the probable require¬ 
ments of tlie major electric supply undertakings in the 
country for transformers up to 2,COO KVA and 33 KV during 
tlie. next 3 years. The total requirements of these'under¬ 
takings are estimated at about 580,000 KVA for the entire 
period. AbreaJcibwn of this estimate is given in Appendix IV. 
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9. The pre-war capacity of the industry was only 
6,000 KVA mostly confined to ratings up to 2S0 KVA and 11 KV 
Rated Of* ^**e H.T.. side. By 1946, the capacity had 

capacity. Increased to 78,000 KVA per year, but the range 

of prodictlon had remained substantially the sane as before. 
Since then there has been a further increase in the rated 
capacity which is now estimated at 370,000 KVA. The figur'es 
fbr the IndlvlAial units are as follows:- 


The Crompton Parkinson (Works) Ltd. 

The Associated Electrical Indistries Manufacturing 
Company Ltd. . 

The National Electrical Indistries Ltd. 

The Government Electric Factory . 

Ihe Radio and Electricals Ltd.. 

The Electric Construction and E5quipment Company Ltd 

The Hadio Lamp Works Ltd. 

To tal ... ... . 


KVA 

* 

.120,000 

. 84,000 
. 60,000 
. 40,000 
. 30,000 
24,000 
• 12,000 
.370,000 


Of the two new units, the Kirloskar Electric Company, Ltd. 
will have a capacity of 50,000 KVA, while the capacity 
of the General Electric Company of India, Ltd. is expected 
to be 15,000 KVA during the plamdng period. The Mysore 
Covemraent have a scheme to expand the transformer section 


of the Government Electric Factory, as a result of wliich 
the capacity of the factory is expected to increase to 
54,000 KVA in 1952-53 and to 80,000 KVA, when the scheme 
is completed. The Radio and Hectricals, Ltd. also propose 
to make substantial additions to their capacity cuid an 
increase of at least 20,000 KVA may be expected. Wien these 
expansion projects are implemented, the capacity of the 
indistry would be nearly 485,000 KVA per aniiimi. 


10. Production of transformers in India showed a 
progressive increase from 1949 to 1951. The seven units 
Domestic listed in the preceding paragraph produced 

production. three-phase transformers to the extent of 
84,842 '^VA in 1949, 153.181 KVA in 1950 and 183,164 KVA 
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in 1951. The number of tnree-phase transformers produced 
amounted to 982 in 19i9, 1,?77 in 1950 and 1,926 in 1951. 
During the first four months of 1952, the intiistry produced 
749 three-phase transformers with a toted capacity of 
65,036 KVA. Six of the units produced single pliase trans¬ 
formers to the extent of 12,951 KVA in 1949, 3-1,683 KVA 
in 1950, 28,132 KVA in 1951 and 5,547 KVA in the first 
four months of 1952.' The total number of single phase 
treinsformers produced was 1,309 in 1949, 1,800 in 1950, 
1,990 in 1951 and 401 in the first four months of 1952. 
As stated in the preceding paragraph, the annual rated 
capacity of the Industry is estimated at 370,000 KVA, of 
which about 57 per cent, is at present utilised. This 
has been explained by the industry as due to lack of orders. 
The Government Glectrlc Factory, Bangalore, is the only 
unit which is now working to its fUll capacity. Thelnciistry 
has been endeavouring to widen its range of output and is 
now producing transformers up to 2,000 KVA and 11 KV on 
the H.T. side. Transformers of smaller output capacity, 
but voltages up to 33 KV on the H.T. side are also being 
produced. The bulk of the production consists of ratings 
up to 1,000 KVA and 11 KV on the H.T. side. A detailed 
classification of the three-phase aj»d single phase trans¬ 
formers produced in India since 1949 is given in liie following 
two statements. (Vide Statements I & II) 


Statements on pf^es 14 & 15) 


The Crompton Parkinson (Works) Ltd., and the National 
Electrical Industries, Ltd. have extended their manufacturing 
range to 2,500 KVA and 33 KV on the H.T. side. At Uie 
time of the public inquiry, Crompton Parkinsons were engaged 
in proitucing transformers of 2,000 KVA and the National 
filectrical Industries had orders for transformers of 500 
and 1,000 KVA and 33 KV on the H.T. side. The Government 
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STATEMENT I 


1940 1960 1961 1952 

(January-April) 



NO. 

KVA 

NO. 

KVA 

NO. 

KVA 

NO. 

KVA 

Upto 3.3‘KV: 









UptO 25 KVA 

ee 

1183 

145 

1918 

198 

2660 

67 

668 

Above 25 to 75 KVA 

3S 

1723 

56 

2910 

28 

1465 

16 

830 

• 75 to 250 • 

ei 

10325 

81 

9675 

65 

8250 

15 

2526 

" 250 to poo • 

7 

2800 

7 

2900 

32 

10925 

2 

700 

" 500 to 100C« 

- 

- 

- 

- 

- 

- ■ 

3 

2750 


188 

16831 

288 

17301 

313 

£3300 

92 

7463 

Above 3. 3 to C.6 fV; 









Upto 25 KVA 

18 

278 

9 

120 

86 

1231 

27 

1136 

Above 26 to 75 KVA 

14 

850 

9 

490 

23 

1310 

28 

1825 

• 75 to 250 * 

89 

11096 

104 

21850 

74 

13700 

42 

6726 

• 260 to 500 • 

1« 

7300 

42 

18600 

55 

26400 

27 

10400 

• 500 to 1000 • 

2 

^760 

3 

2600 

14 

10660 

- 

- 

« 1000 to 1600 • 

- 

- 

- 

- 

1 

1500 

- 

- 


117 

21271 

167 

43460 

252 

53791 

124 

20086 

Above 6 .6 to 22 KV: 









Upto 25 KVA 

183 

2990 

178 

2990 

480 

8025 

310 

46.32 

Above 25 to 75 KVA 

248 

15700 

299 

18670 

603 

29 622 

117 

5580 

" 76 to 260 " 

139 

9700 

262 

38876 

173 

24376 

56 

7626 

• 260 to 600 • 

18 

7800 

48 

20650 

43 

17060 

16 

6200 

" 500 to 1000 ■ 

2 

2000 

8 

6960 

14 

10660 

9 

7601 

» 1000 to 1500 " 

- 

- 

- 

- 

4 

5750 

3 

3760 


688 

38190 

793 

86035 

1317 

95473 

610 

36188 

Total upto 11 KV; 

874 

76292 

1228 

146796 

1882 

172664 

726 

62736 

22 KV: 









Upto 25 KVA 

7 

176 

10 

250 

- 

- 

- 

- 

Above 25 to 75 KVA 

78 

4726 

20 

1185 

10 

600 

11 

800 

" 75 to 260 " 

22 

2660 

15 

1700 

20 

2360 

11 

1200 

" 250 to 600 * 

2 

1000 

1 

500 

7 

2900 

1 

300 

• 500 to 1000 « 

1 

1000 

3 

2760 

4 

3100 

- 

- 

" 1000 to 1600 ' 

- 

- 

- 

- 

1 

1260 

- 

- 


108 

9560 

49 

6385 

42 

10100 

23 

2300 

33 CV; 









Above 75 to 260 KVA 

- 

- 

- 

- 

2 

600 

- 

- 

Grand Total: 

982 

84842 

1277 

163181 

1926 

183164 

749 

66036 



STATEMENT II 


Number of single phase transformers together with the total KVA 
produced In India during 1049, 1960, 1951 and January to April, 
1962. 


1949_1950 1951 1952 



NOS. 

KVA 

NOS. 

KVA 

NOS. 

KVA 

NOS. 

KVA 

Uvto 3.3 KV: 

upto 25 KVA 

167 

1020 

83 

420 

97 

687 

28 

237 

Above 26 to 76 KVA 

4 

217 

- 

- 

19 

822 

1 ^ 

75 

• 76 to 250 « 

- 

- 

9 

900 

3 

400 

4 

H,63 

Total: 

171 

1238 

92 

1320 

119 

1909 

33 

765 

Above 3. 3 to 6. 6 KV: 

Upto 25 KVA 

726 

6700 

1126 

9371 

1130 

7613 

236 

2163 

Above 26 to 75 KVA 

226 

3022 

112 

5487 

68 

3387 

14 

700 

• 75 to 260 ■ 

- 

- 

17 

2360 

23 

4660 

- 

- 

■ 260 to 500 " 

1 

300 

- 

- 

- 

- 

- 

- 

Total: 

951 

9022 

1254 

17208 

1221 

16650 

249 

28 63 

Above 6.6 to 11 KV: 

Upto 26 KVA 

175 

1843 

426 

3800 

590 

4653 

118 

919 

Above 25 to 75 KVA 

a 

273 

18 

925 

36 

1570 

- 

■- 

’ 75 to 250 " 

4 

676 

9 

1800 

19 

2900 

- 

- 

" 250 to 500 " 

- 

- 

- 

- 

4 

1200 

- 

- 

Total: 

187 

2691 

463 

8125 

649 

10323 

IIB 

919 

Total upto 11 KV: 

1309 

12951 

1799 

24865 

1989 

27882 

400 

4547 

22 KV: 

Above 25 to 75 KVA 

- 

- 

1 

30 

- 

- 

- 


" loco KVA 

- 

- 

- 

- 

- 

- 

1 

1000 

33 KV: 

Above 250 KVA 

- 

- 

- 

- 

1 

260 

- 

- 

Grand Total: 

1309 

12961 

1800 

24883 

1990 

28132 

401 

5647 
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Raw naterials. 


Electric Factory has also produced a few transfonaers of 
33 KV, but with a capacity of 280 KVA only. The Klrloskar 
Electric Company propose to confine their production during 
the first year to transformers from 50 to 500 KVA. The 
Genered Electric Company will produce transformers of 250 
KVA or less to start vidth, but will graAially widen their 
range to 2,500 KVA and 11 KV. 

11. (a) The following is a list of the principal raw 
materials required for the manufacUire of transfomers:- 

(i) High silicon, low watt-loss steel sheets, 
generally known as Stalloy, special Stal- 
loy and extra special Stalloy. 

(li) Cables and wires; 

(a) Insulated copper wires and strips, 

(b) Cables and flexlbles, 

(c) Electrolytic bare copper wires, strips, 
bars, rods, etc. 

(ill) Iron and Steel; 

(a) M.S. plates, rods, bars and sections, 

(b) Wrought iron pipes and tubes, 

(c) Castings. 

(iv) Nort-ferrous metal castings, rods, tubes, etc. 
(v) Insulating materials: 

(a) Synthetic resin bonded paper sheets, 
boards, and tubes (known by various treide 
names sucli as Bakelite, Wlecto, etc.), 

(b) Varnished cambric cloth, tapes and 
sleevings, 

(c) Vulcanised fibre sheets and boards, known 
as leaUieroid, elephentlde, etc.', 

(d) Insulating papers. 

(■vl) M.S. bolts, nuts, screws and washers. 

(vll) Paitits and varnish. 

(vlii) Langite or botideil cork sheets. 

(lx) Transfbmer oil. 

(x) Sp eci al components: 

Cable boxes, terminal components, off load 
tapping switches, silica gel breathers, dial 
thermometers, Buchfioltz relays, oil level gauges, 
etc. 
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Of the above materials, silicon steel sheets of various 
grades having watt loss of not less than 0.53 w/lbs. are 
produced by the Tata Iron & Steel Co., Ltd., and are made 
into laminations, to the specifications required by the 
transformer Indistry, by Messrh. Sankey Electrical Stamplr^s 
Ltd. Silicon Steel sheets having watt loss «T 0.49 W/lbs. 
are Imported. Cotton covered and bare copper wires are 
prodiced by the Indian Cable Co., and the National Insulated 
Cable Co. Most of the mild steel eind brass materials 
required for the manufacture of transformers are avallaible 
locally. Most of the insulating materials, cork sheets, 
transformer oil and miscellaneous components are imported. 
Some of the paints and varnishes used by the industry are 
produced in India. 

(b) The following table shows the proportions of 
imported and locally purchased materials to the total 
ex-works costs of production of five types of transformers 
produced by a representative unit:- 




25 KVA 

60 KVA 

100 KVA 

260 KVA 

600 KVA 



per cent. 

per cent. 

per cent. 

per cent. 

per cent. 

(1) 

Imported materials 

38.47 

39.93 

38.99 

38.18 

47.41 

(£) 

Locally purchased 

28.02 

27.18 

24.16 

31.18 

27.17 


materials. 






(3) 

Total of (1)4(2) 

a2.4« 

87.11 

63.14 

89.34 

74.68 

(4) 

Total ex-works costs 100.00 

100.00 

100.00 

100.00 

100.00 


of production. 

The expression 'imported materials' in the above table 
Includes materials which are predominantly imported, and 
the total consumption of such materials has been taken into 
account in ceilculating the above percentages, even though 
a small part of tlie consumption may have been met from 
domestic sources. It will be seen that the cost of materials 
constitutes 62 bo 75 per cent, of the total costof production 
of treuisformers. A reduction in the cost of materials, 
therefore, can make a material dlffere»ice in the final cost. 
The industry has urged that the rates at which it has to 
purchase its materieils, whether indigenous or imported. 
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are higher than those paid by its foreign competitors, 
and we have, therefore, to examine the position regarding 
the supply and prices of the principal materials. Such 
examination is also necessary in order to decide whether 
the abolition or reduction of Aity requested by the industry 
in the case of certain materials is justified. 

(c) Sill con steel sheets (Stalloy sheets): 

(i) The transformer Industry requires steel sheets with 
approximately 4 per cent, silicon and in 0.014" thickness. 
The tot^ requirements of the Industry on the basis of its 
present programme of manufacture are estimated at 1,520 tons 
in terms of sheets and 1,140 tons in terms of laminations. 
When the Klrloskar El^tric Ck>mpany and the G.E.C. start 
the manufacture of transformers, additional 220 tons of 
sheets, or 165 tons of laminations, will be required. The 
consumption of transformer grade sheets during 1951, however, 
was much smaller, being estimated at 750 tons in terms of 
sheets, equivalent to about 565 tons in terms of laminations. 

(li) The Tata Iron & Steel Co. took up the production 
of transformer grade silicon steel sheets about five years 
ago. Their rated capacity was estimated at 780 tons in 
1949, but owing to Improved practice, the capacity has now 
Increased to 1,200 tons. This estimate of capacity is 
liable to vary, because, firstly, silicon steel sheets are 
produced on the same equipment as is employed for rolling 
mild steel sheets and, secondly, since the production of 
silicon steel sheets has to be carried out under a pre¬ 
determined set of controlled conditions of the mill and 
furnaces, better results can be obtained by continuous 
practice. Tata's annual production of transformer grade 
sheets since 1949 was as follows:- 


1949 

1950 

1951 


1952 (January-May) 


• • • 
* • • 


374 tons 
132 " 

828 " 
400 " 


Tatas sell their entire production of transformer grade 
sheets through the Sankey Electric St«impings Ltd. This 



19 


arrangement has the advantage of providing Tatas with an 
assured outlet for their entire production. Tata's technique 
of manufacturing silicon sheets has not yet advanced suffi¬ 
ciently to enable them to produce different grades of such 
sheets in settled proportions. Sankeys, however, take 
over the entire quantity of sheets produced by Tatas and 
are able to make use of even lower grade sheets, because 
of the fact that they produce stampings for a variety of 
electrical Industries some of which can use such, sheets 
to a certain extent. Except the Associated Electrical 
Industries Manufacturing Co., all other transforaer manu¬ 
facturers purchase laminations from Sankeys, who have 
the necessary equipment for flash eneunelling. Sankey's 
rated capacity is estimated at 1,800 tons of laminations 
per annum on double shift basis. Thus, Sankeys have enough 
capacity to meet the entire requirements of the domestic 
transformer industry fbr laminations. Their actual production 
of laminations since, 1949 was as follows:- 

1949 ... ... ,,, 407 tons 

lOiiO ... ... 849 " 

1951 . 366 " 

1952 (J anuary-May).. ... 18$ " 

The representative of Sankeys stated at the public inquiry 
that latterly transformer manufacturers in India have been 
demanding extra special stalloy laminations to a much 
larger extent than before. Tatas' production of extra 
special stalloy sheets is limited, while ttieir production 
of stalloy grade sheets is adequate to meet the requirements 
of the Industry. In this connection, Tatas have suggested 
that the Indian Standards Institution should examine die 
desirability of relaxing for a short period die specifications 
of power and distribution trarisformers, so as to enable 
the manufacturers in Iniiia to utilise the domestic capacity 
ftor diifferent grades of steilloy sheets to themaxlmuiii extent. 
We are unable to support this suggestion. Sinee February 
19S2, Tatas have been able to produce about 30 tons of 
extra special stalloy sheets per month, arid this is a 
little over 30 per cent.- of their total production of 
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transibraer grade sheets. With some farther effort, Tatas 
should be able to Increase this proportion. In any case, 
a relaxation of specifications will be a retrograde step, 
until it is established that an Increase in the production 
of extra special stalloy sheets to the requisite extent 
is impracticable in the near fliture. We, however, recognize 
that this developing Inckistry should be protected against 
any difficulties likely to arise from excessive imports. 
The laminations industry also has enough capacity to meet 
the requlremen’ts of the transformer industry. At present 
only 27 to 30 per cent, of this capacity is being utilized. 
A fuller utilization of the capacity of the laminations 
Industry would be beneficial to the transformer industry 
also, slncelt would resul t in lowering the cost of production 
of laminations. We recommend, therefore, that imports of 
both transformer grade sheets and laminations should be so 
regulated as to promote a filler utilization of the domestic 
capacity for the production of these materials. 

(ill) Silicon steel laminations account for 11 to 19 
per cent, of the total ex-works cost of a transformer, 
depeniiing on the type of-transformer. In view of the 
importance of this material and the fact that its production 
is in the hands of a single unit in the country, we consldere<l 
it necessary to examine the position regarding its prices. 
Tatas have infbmed us that their selling prices for silicon 
steel sheets of grades and gauges used for the manufacture 
of power and distribution transformers are as iwider:- 


Qiallty 

Nominal sili¬ 
con contents 

% 

Watt loss af 
B.raax 10,000 
llnes/Sq.cm. 

Thickness 

selling prices f.o. 
Calcutta and Bombay 
Rupees per ton 

Stalloy 

4.0 

.63 w/lb. 

.014" 

119? 

Special stalloy 

4.0 

.69 W/lb, 

.014" 

120B 

Extra special stalloy 

4.0 

.53 w/lb. 

.014" 

1241 
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The above prices are higher than those quoted by Tatas 
last year. For example, the price for stalloy 0.014" was 
Rs. 042 per ton In 1951 as compared with Rs. 1,192 quoted 
above - an Increase of 26.5 per cent. Tatas have explained 
this Increase as due to the Increase In their costs of 
production. The selling prices given above are inclusive 
of railway freight, commission payable to the selling 
agents and certain miscellaneous items of expenditure. 
After allowing for these expenses and on the basis of an 
estimate of current cost of prediction flimished by Tatas, 
the above prices seem reasonable. Owing to certain practical 
difficulties, it has not been possible for us to arrange 
for a detailed investigation of Tatas' cost of prodictlon. 
We have also not considered it essential to do so on the 
present occasion, because, firstly the prices charged by 
Tatas for this material, which constitutes a small part 
of their total production, most of which is sold at controlled 
prices, must be viewed against the general background of 
the economics-of steel production, and secondly, despite 
the recent increase, Tatas' prices are comparable with 
those at which this material is available to transformer 
manufacturers in the United Kingdom. We understand that 
the current landed cost of extra special stalloy sheets 
is Rs. 1,538 per ton for imports from the United Kingdom 
and Rs. 1,700 per ton for imports from the United States, 
as compared with Rs. 1,241 per ton charged by Tatas for 
the same grade. The quotation for British sheets includes 
an export premium, the price charged to users in the United 
Kingdom being Rs. 1,200 per ton. Thus, Tatas are selling 
their transformer grade sheets at about the same price at 
which they are available to manufacturers in the United 
Kingdom 

(iv) The selling prices charged by Sankeys for lamina¬ 
tions are as follows:- 
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Price per lb. 

Rs. a. p. 

Stalloy .014 ... ... ... 100 

Special Stalloy .014 ... ... 10 6 

Extra Special Stalloy .014 ,... 110 

The Cost Accounts Officer attached to the Commission has 
examined-the cost of production of transformer laminations 
at Sankeys' factory in Bombay. The examination showed 
that, on the basis that 4 tons of stalloy sheets are required 
to produce 3 tons of laminations and allowing for deprecia¬ 
tion at income tax fates, interest on working capital at 
1 per cent, of the cost of production and return on block 
at 10 per cent, of the gross block, the fair ex-works cost 
of transformer laminations made from Tatas' stalloy grade 
sheets for an assumed production of 400 tons worked out 
to Rs. 2,100 per ton for the following six sizes; 

(1) 134 mm X 820 mn. x 1 7/64" slot 

(2) 155 mm x 772 mm x 1 7/61" 

(3) 110 mm X 772 mm x 1 7/61" " 

(4) 82.6 mm x772 mm x 1 7/64" " 

<5) 43.5 mm X 772 mm x 1 7/61" " 

(6) 46.6 cm x 11.5 cm x 1 cm " 

The price quoted by Sankeys for lajnlnations of these sizes, 
however, is Rs. 2,240 per ton. The difference is partly 
explained by the fact that Sankeys have to use imported 
sheets (which are more expensive than Tatas' sheets) for a 
part of their production of transformer laminations, since 
out of the supplies received from Tatas, Sankeys are required 
to sell 15 tons of sheets as sheets every month. In 1960, 
Sankeys made a loss and their profits in 1951 were not 
excessive. Their Calcutta factory is running far below 
capacity eind the overall cost of production will show some 
reduction when that factory goes into full production. 
Taking eill these factors into consideration, we are satis¬ 
fied that the prices charged by Sankeys for transformer 
laminations are reasonable. We recommend, however, that 
Sankeys should try to reduce the percentage of wastage in 
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the manufacture of treinsformer laminations, with a view to 
lowering their costs. 

(v) As regards the quality of silicon steel sheets 
profluced in India, some of the transformer manufacturers 
have complained of lack of uniformity in thickness which 
affects the performance of transformers. We recommend 
that Tatas should try to remove this defect and also continue 
their efforts to produce adequate quantities of sheets 
with a watt loss comparable to that of high grade imported 
sheets. 

(vi) The import duty on silicon steel sheets is 
Rs.' 47-1-5 per ton, standard, and 12^ per cent.; ad valorem, 
or Rs. 47-1-5 per ton, whichever is lower preferential, 
and that on silicon steel strips is 25 1/5 per cent, ad 
valorem, standard, and 12 3/5 per cent, ad valorem, prefer¬ 
ential. Since it is desirable to encourage the production 
of these materials in the country, we do not reconimend a 
reduction in these duties. 

(d) Copper wires and strips: 

(i) Tlie total annual requirements of the existing 
transformer factories for copper wires and strips, on the 
basis of their present progreunrae of production, were esti¬ 
mated at the public inquiry at 663 tons. These will increase 
to about 800 tons, when the transformer sections of the 
Kirloskar Electric Works and the General Electric Company 
come into production. 

(ii) Paper covered wires are generally considered more 
suitable than cotton covered wires for the manufacture of 
power and distribution transformers and are also cheaper. 
Fbr voltages above 11 KV, paper covered wires are indis¬ 
pensable. However, owing to the difficulty of obtaining 
paper covered wires from abroad and the fact that cotton 
covered wires are available locally, the Indian transformer 
industry has been using cotton covered wires for a part 
of its requirements.' 
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(ill) The Indian Cable Co.^ Ltd.j and the National 
Insulated Cable Co., Ltd.,nave been supplying cotton covered 
wires to the transformer industry. The former Company also 
produces cotton covered strips and paper covered wires 
and strips. The National Insulated Cable Co., does not 
produce strips, but is planning to take up production of 
paper covered wires at an early date. 

(Iv) The Indian Cable Co., Ltd., has furnished the 
following information regarding its capacity and production 
since 1949:- 


- 

Capacity 

Production (In 

tons) 


(triple 

shift) 

1949 

1960 

1951 

1952 (January 
to May) 

Cotton covered circular wires 

1 360 

£49 

146 

219 

147 

Cotton covered strips 

250 

67 

48 

31 

26 

paper covered circular wires 

79 

- 

- 

- 

- 

Paper covered strips 

250 

- 

- 

3 

4 

A combination of paper covered 
and cotton covered strips. 


“ 

1 

1 


The rated capacity of the National insulated Cable Company 
for the production of double or single cotton covered wires 
(on three shift beisis) is 200 tons per annum and its actual 
production of these wires since 1949-50 was as follows;- 




Tons 

1949-50 

* . • 

19 

1950-51 

— 

51 

1951-52 


13 

1952-59 for April 



and May, 1952. 


18.7 


Copper wires are required by other industries, such as 
electric fans and motors, besides transformers. Conse¬ 
quently, the present production of these wires in the country 
falls short of the domestic demand. We understeind that the 
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shortage of electrolytic copper has been the principal 
difficulty in the way. of increasing the domestic production 
of copper wires. 

(v) The cost of copper wires and strips varies from 
16 to 29 per cent, of the total cost of production of 
different types of transformers. The prices of copper 
wires and strips have, therefore, a material bearing on 
the cost of production of transformers. During the course 
of tills inquiry, several transformer manufacturers complained 
to us of the high prices charged for double cotton covered 
wires by both the Indian Cable Co. and the National Insulated 
Cable Co. The representatives of both the Companies stated 
that the high prices of Indigenous double cotton covered 
wires were due to the high cost of cotton yarn as well 
as the scarcity and high prices of electrolytic copper. 
Since copper wires are an essential material for several 
electrical engineering industries, we considered it necessary 
to depute our Cost Accountant to examine the cost data 
of both these Companies, with a view to determining their 
actual costs of production. A detailed report”^ on this 
cost Investigation is being forwarded to Government as a 
separate confidential enclosure to this Report. The following 
statement gives a comparison of the fair ex-works prices 
of different specifications of double cotton covered and 
fJouble paper covered copper wires and strips, as determined 
by us, for 1951-52 and 1952-53, with the selling prices 
actually charged by the two producers: 

(statement on page 26) 

We understand that the two Companies allow a commission 
of 10 per cent, on the list price to dealers. Since the 
Companies sell their products at a uniform price at all the 
ports, allowance should also be made for the overall freight 
disadvantage, which is estimated at 6 pies per lb. in the 
case of both the Companies. Even after these adjustments, 
the prices^ xjharged by the Companies show a substantial 



_ _ 1961/5g _ 

Fair ex- selling Margin Fair ex- 


1952/63 __ 

Selling Margin 


Items Gauge works price price % works price price % 


A. rcco 


R8. 

,a.p. 

RS, 

P. 


RS. a.p. 

RS, 

. a,p. 


D. C. C. Wires 

0.034" 

3 

0 6 

6 

6 0 

76 

3 8 6 

6 

16 9 

69 

R 

0.072" 

2 

4 11 

4 

3 3 

82 

2 13 1 

4 

12 9 

70 

11 

0.129" 

2 

2 2 

3 

4 3 

53 

2 -11 9 

3 

11 6 

36 

D. P.C. Wires 

0.089" 

3 

9 7 

6 

5 6 

46 

3 8 6 

6 

5 O' 

51 

It 

0.109" 

3 

2 10 

4 

13 0 

51 

3 3 10 

4 

13 0 

49 

D. C. C. strips 

0.200" 

X 

0.100" 

3 

1 1 

4 

3 3 

37 

3 9 3 

4 

3 3 

17 

f 

0.375" 

X 

0.140" 

2 

10 4 

4 

1 3 

54 

3 5 1 

4 

1 3 

23 

D. P. C. strips 

0.400" 

X 

0.110" 

2 

10 7 

3 

14 0 

46 

2 15 9 

3 

14 0 

30 

R 

0,140" 

X 

0.080" 

3 

1 10 

3 

16 0 

26 

3 3 1 

3 

15 0 

23 

Plain Copper 
strips 

0.200" 

X 

0.360" 

2 

10 6 

3 

7 0 

29 

3 6 3 

3 

7 0 

3 

R 

i" 

X 

6/16" 

2 

8 R 

3 

7 0 

35 

3 3 9 

3 

7 0 

6 


B. NICCO 


D. C. C. Wires 

0.072" 

2 

8 

7 

4 

3 

3 

88 

3 

0 

8 

4 

12 

9 

58 

R 

0.048" 

2 

13 

10 

4 

12 

6 

67 

3 

6 

4 

5 

7 

9 

66 

R 

0.020" 

4 

2 

2 

8 

4 

3 

100 

4 

14 

1 

9 

2 

6 

88 
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margin over their fair ex-works costs of production, as may 
be seen from the following comparison for DCC wires of 
.072 gauge: 




ICCO 
Rs. a. 

P- 

NICCO 
Rs. a. p. 

(A) 

List price for the trade per lb. 

4 

12 

9 

4 

12 9 


Less Commission at 10^ 

_0_ 

7 

_8 

2 

7 8 


Net selling price 

4 

5 

1 

_4 

5 1 

(B) 

Fair ex-works price 

2 

13 

1 

3 

0 8 


Add overadl freight disadvantage 


0 

_6 

2 

0 6 


Fadr selling price 

2 

13 

2 

2 

1 2 


Net margin over fair selling price 
Margin over fair selling price 

1 

7 

52^ 

6 

1 

3 11 

Alfa 


It will be seen that both the Companies are charging ex¬ 
cessive margins over their fair ex-works costs. The con¬ 
clusion is further corroborated by the financial accounts 
of these Companies. The profits earned by the Indian 
Cable Co., after providing for depreciation at income tax 
rates but not for the Director's commission and taxation, 
amounted to Rs. 47.7R lakhs in 1950-51, which worked out 
to 91.65 per cent, on the gross block (as compared with 
a return of 10 per cent, on the gross block Included in the 
above estimates of fair ex-works prices ). During 1950-51, 
the Company Issued free bonus shares to the total value 
of Rs. 55.75 lakhs. The issue of bonus shares was nearly 
double the amount of the total paid-up capital of the 
Company. In the same year, the National Insulated Cable 
Company earned a profit of Rs. 19.317 lakhs, after providing 
for depreciation at income tax rates, but not for the 
Managing Agency Commission and taxation. This worked 
out to 39.02 per cent, on the gross block. The accounts 
of both the Companies for 1949-50 also disclose a similar 
position. The Indian Cable Co. made a profit of Rs. 40.32 
leikhs on a gross block of Rs. 49.83 lakhs and the National 
Insulated Cable Co., a profit of Rs. 12.20 lakhs on a gross 
block of Rs. 48.39 lakhs. The accounts for 1951-52 are 
yet to be published and hence the corresponding figures 
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for that year are still confidential. The Companies have 
been able to earn such high profits because of the rise 
in the prices of imported copper wires and strips. Imports 
of electrolytic copper w^re bars are allowed free of duty, 
but it is clear from /he above data that the users of 
DDC and DPC wires ^Are not receiving the benefit of this 
concession. We are satisfied that the prices charged 
by the Indian Cable Company for DCC and DPC wires and 
strips, and those charged by the National Insulated Cable 
Co. for DCC wires are excessive,and recommend that these 
two Companies should be asked to reduce their prices so 
as to bring them in fair relation to their costs. It is 
not desirable that these Coippanies should be free to make 
large profits on a material of general use in electrical 
engineering industries which is likely to be required in 
increasing quantities by Government and public utility 
undertakings. Government should, therefore, keep a watch 
over the prices of indigenous DCC and DPC copper wires 
and strips, with a view to ensuring that they are maintained 
at a reasonable level. 

(vi) DCC or DRC copper wires of sectional area of 
less than 1/80th part of a square Inch are assessed to 
duty at 37i per ceijkt. ad valorem standard, and 25 per 
cent, ad valorem preferential. Other DCC or DPC copper 
wires are assessed at 37 4/5 per cent, ad valorem standard 
and 25 1/5 per cent, ad valorem preferential. The trans¬ 
former industry has asked for reduction or abolition of 
these duties. Since bare hard drawn or annealed electro¬ 
lytic copper wires and cables are subject to a protective 
duty of 31j per cent, ad valorem, we do not consider it 
advisable to reduce the duties on DCC or DPC wires below 
their present levels. The Indian Cable Company has suggested 
that in order to reduce the cost of production of copper 
wires, the import duty on insulating paper and cotton 
yarn should be reduced. Cotton yam is already exempt 
from duty, but insulating paper is subject to duty at 
39 3/8 per cent. The incidence of this duty on the cost 
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of production of DPC wires, t>owever, is negligible, amounting 
to only 4 to 6 pies per lb. of DPC wire. The Indian Cable 
Company's selling prices for DPC wires vary from Els. 4-13-0 
to Rs. 5-5-0 per lb. respectively. We do not, therefore, 
recommend any reducUon in the duty on Insulating paper. 

{g) Cooling tubes: 

(i) Cooling tubes used in the manufacture of trans¬ 
formers are mostly seam-welded tubes of 1^" outside dia¬ 
meter X 16 gauge or 2” outside diameter x 14 gauge. 
The annual requirements of the existing units for imple¬ 
menting their present programme of production are esti¬ 
mated at 552,000 ft., equal to about 247 tons. The two 
new units, Kirloskar Electric Co., and G.E.C., are ex¬ 
pected to require additional 55,000 ft. or 24 tpns per 
annum, when they come into production. The Industry has 
hitherto been obtaining most of its requirements of cool¬ 
ing tubes from abroad. Seam-welded tubes, however, are 
produced by the Premier Automobiles, Bombay, and some of 
the transformer units have been-using tubes produced by 
this firm. We understand that the Premier Automobiles 
have an annual rated capacity, on a single shift basis, 
of 1,000 tons, if the tubes are to be made from sheets 
and 3,000 tons, if strips are available. Their Tube Mill 
was started on an experimental basis in the middle of 
1949 and regular working commenced from April, 1950. 
Production since April, I960 was as follows:- 

1950 (April-December) ... 112 tons> 

1951 ... ... 243 " 

1952 (January-May) ... 131 " 

The above figures include a wide range of sizes, from 5/8" 
to 3" outside diameter and from 0.030" to 0.135" thickness. 
Besides the transformer industry, the automobile, fVimiture 
and cycle industries also use seam-welded tubes. Since 
the total requirements of the transformer Industry are 
not more than 275 tons, while the annual rated capacity 
of the Premier Automobiles alone is 3,000 tons (from strips), 
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it is clear that there is enough domestic capacity for 
Uiis material to meike the transformer industry independent 
of imports in course of time. 

(ii) The actual production of tubes is far below 
capacity, mainly because of the shortage of strips. Hot 
rolled or cold rolled strips are not available at present 
in adequate quantities or at reasonable rates. The Premier 
Automobiles have consequently had to take sheets produced 
by Tatas or Scob, cut them into strips and then butt-weld 
them into tubes. This Increases the cost of manufacture 
and also slows down production. As stated earlier, the 
firm's capacity for the manufacture of tubes from sheets 
is only one-third of what it would be, if strips were 
available. 

(ill) The cost of cooling tubes comes to 0.66 to 3.8 
per cent, of the ex-works cost of different sizes of trans¬ 
formers. For the reasons given above, the cost of produc¬ 
tion of tubes in India is high. Consequently, the Premier 
Automobiles' selling prices for 1^" OD x 16 G tubes and 
2" 00 X 14 G tubes are 14 annas 6 pies and Rs. 1-6-0 per 
foot, as compared with the average landed cost of 9 annas 
3 pies for imported tubes. The quality of indigenous tubes 
is also not entirely satisfactory. Sometimes the loint 
gives way when the tube is bent. This defect is partly 
due to the fact that the tubes are made from sheets Instead 
of strips. 

(iv) The import duty on cooling tubes is 19 17/32 
per cent, ad valorem. The transformer industry has asked 
for abolition or reduction of this duty. While it is 
recognised that owing to the non-availability of strips, 
the transformer industry will have to import a part of 
its requirements of tubes for some time, we are unable 
to recommend a reduction in the duty, in view of its 
possible adverse effects on domestic production of tubes. 
The cost of production of tubes in India will be substan¬ 
tially reduced, when adequate supplies of strips become 
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available. The Premier Automobiles have suggested a 
reduction in the duty on strips, which is at present levied 
at 25 1/5 per cent, ad valorea standard and 12 3/5 per 
cent, ad valorem preferential. Since tubes are used in 
many other industries (such as automobiles, ftimiture^etc.) 
and we have no data about the capacity of these industries 
to bear the burden, we do not wish to make any recommenda¬ 
tion on this point. 

(f) Bushings: 

(l) On the basis of,the number of transformers produced 
in 1951 and taking 7 bushings for each three phase trans¬ 
former and on an average, 2 for each single phase trans¬ 
former the number of bushings consumed by the transformer 
industry during 1951 comes to 17,460. The demand for 
bushings in the near future is likely to be much higher. 
In most cases, four-sevenths of the total number of bushings 
used are low tension bushings, but since some transformers 
are fitted with high tension bushings on both sides, the 
total requirements may be taken as equally divided between 
high tension and low tension bushings. There are four 
factories in India - the Government Porcelain Factory, 
Bangeilore, the Bengal Potteries, Calcutta, the Bombay 
Potteries & Tiles Ltd., Bombay and the Government Porcelain 
Factory, Kundara (Trav^core-iCochln) - which manufacture 
bushings. The transformer industry purchases most of its 
requirements of L.T. bushings from these factories. H.T. 
bushings are mostly imported. The Government Porcelain 
Factory and the Bengal Potteries claim to have capacity for 
manufacturing H.T. bushings also. The entire production 
of the Government Porcelain Factory, however, is sold to 
the Government Eiectrlc Factory, Bangalore. 

(li) At the public inquiry, the transformer manufac¬ 
turers expressed considerable dissatisfaction about the 
quedity of indigenous bushings. It was pointed out that 
the porcelain factories were not taking sufficient interest 
in improving the quality of their bushings. In the case 
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of both L.T. and H.T. bushings, it was important that 
porosity should be kept within close tolerances and that 
the specifications regarding physical dimensions should be 
strictly adhered to. Indigenous bushings were defective 
in both these respects and possessed other defects also, 
such as poor glazing or Irregular surface, and this resulted 
in a large percentage of deliveries being rejected by 
transformer manufacturers. The representatives of some of 
the treuisformer units stated that they could not rely on 
the quality of even L.T. bushings supplied by the indigenous 
porcelain factories and that they should, therefore, be 
free to Import such bushings if necessary. We were also 
informed tiiat Indigenous bushings, in spite of their Inferior 
quality, were price<l 15 to 20 per cent, higher than imported 
bushings. The evidence received by us leaves no doubt 
tiiat the production of electric porcelain is not yet esta¬ 
blished in tlie country bn sound basis and tiiat considerable 
effort is still needed on the part of this industry to 
Improve the quality of its products. We think that the 
question of developing the electro-porcelain industry in 
the country deserves serious consideration. Although the 
requirements of the transformer industry are small, large 
quantities of jwrcelain Insulators will be needed in the 
country as the various power development schemes are com¬ 
pleted, and it is not desirable that we should continue 
to depend on imports for this material, especially wlien a 
nucleus of the electro-porcelain industry already exists 
in the country. We recommend that the Central Glass and 
Cf^ramics Institute, Calcutta, should try to bring about 
6 U 1 improvement in tlie- quality of indigenous bushings by 
giving the porcelain factories necessary technical advice 
and assistance. We understand that the Government of 
Mysore have adopted a scheme for expansion of the Porcelain 
Factory at Bangalore, in collaboration with a well-known 
Japanese firm. It is expected that on the completion of 
this scheme, the factory will have increased its capacity 
for electro-porcelain from 300 tons to 2000 tons per annum 
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and that its range of majiufacture will include high tension 
bushings from 11 KV to 06 KV. We recommend tliat every effort 
should be made to expedite the completion of this scheme. 

(iii) Bushings, with or without metal parts, designed 
for power and distribution transformers are assessed to 
duty at 5i per cent, ad valorem. Since the duty levied 
on power and distribution transformers Is also 54 per cent., 
it was agreed at the public inquiry that there was no case 
for considering a reduction In the duty on bushings. 

(g) Insulating materials: 

(1) The Insulating materials used in trtmsformers 
include varnished cambric tape and sleevlngs, certain 
varieties of press board known under various trade names, 
such as elephantlde, leatheroid, press-pahn, etc., and 

bakelite sheets and tubes. Ail these are imported. 

/ 

(il) Varnished cambric tape and sleevlngs are dutiable 
at 372 per cent, ad valorem standard and 25 per cent, ad 
valorem preferential, and bakelite tubes and elephantlde 
at 314 per cent, ad valorem. The industry has requested 
ths.t the duties on these materials should be reduced to 
the level of the duty on transformers, neunely 54 per cent, 
ad valorem. From the data collected by the Commission 
regarding the cost of production of 5 sizes of indigenous 
transformers, it appears that the cost of these materials 
constitutes l.B to 3.7 per cent, of the total cost of 
production of transformers. The incidence of the duties 
on these materials on the cost of production of transformers 
is, therefore, small. If the duties on all these materials 
were reduced to 54 per cent., the resultant reduction in 
the cost of production of transformers would be less than 
1 per cent. Moreover, some of the materials, e.g., varnished 
cambric tapes and sleevlngs and leatheroid, are used in 
the electric fan and motor industries. The Tariff Board 
(Hd not support the claim of these industries to reduction 
of duties on the above materials, on the ground that these 
industries were well able to bear the burden. In view of 
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Uie facts stated above, we do not consider that the duties 
bear heavily on the transformer Industry either. Since a 
reduction in the duties on the remaining items such as 
synthetic resin bonded paper tubes, elephantide, etc., is 
not likely to result in any material relief to the consumer, 
we do not think that such reduction is necessary. 

(h) Mi seel laneous components: 

Similar considerations apply to items like silica gel 
breathers, thermometers, etc., which are relatively minor 
elements in the cost of production of transformers. Silica 
gel breathers are dutiable at oi per cent, ad valorem and 
thermometers at 37i per cent • tic. V o 1 0 f & fii st r* cl £Ln cl 
25 per cent, preferential. 

(i) Transformer oil: 

Transformers to be used in tropical conditions have 
to be oil-cooled. Transformer oil, therefore, is one of 
the essential materials required by this industry. The 
oil is not produced in India. The total quantity required 
by the industry, on the basis ot its rateii capacit.' , is 
estimated at about 500,000 gallons. In order to provide 
for a relatively low temperature rise, transformers to 
be used in Indlaji conditions have to be filled with more 
oil than is contained in similar transformers used in 
foreign countries. The data supplied by a representative 
unit in Bombay showed its actual consumption of oil during 
the last six months to have averaged 1.1 gallons per KVA. 
Transformer oil is also needed for the maintenance of 
transformers and for the production and maintenance of 
certain other types of electrical equipment, e.g., switchgear. 
According to the information furnished by the Collectors 
of Customs, vide Appendix V, imports of transformer oil 
into India during 1950-51 and 1951-52 averaged 912,516 
gallons per annum. The average annual production of trans¬ 
formers during 1950 and 1951 was 194,580 KVA and on the 
basis of the ratio of 1.1 gallon of oil per KVA, the quantity 
of transformer oil required for this production may be 
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estimated at about 214,000 gallons. Imports of transformer 
oil, have, thus, been much in excess of the probable con¬ 
sumption of the transformer Industry which is the principal 
user of this material. Apart from small quantities required 
for other uses, it is possible that an appreciable proportion 
of imports has been utilised for building up stocks. In 
the case of an essential material like transformer oil, 
the level of stocks is largely influenced by expectations 
about prices and availabilities. 

Transformer oil is assessed to duty at 27 per cent. 
ad valorem On a tariff value of Rs. 3/12 per gallon. Trans¬ 
former oil contained in complete transformers, however, 
is not assessed separately, and therefore, pays a duty 
of 5i per cent, ad valorem. This places the indigenous 
transformers at a definite disadvantage. In the case of 
100 KVA transformers (11,000 volts/400 volts), the cost 
of transformer oil is estimated to form about 17 per cent, 
of the total cost of materials and about 11 per cent, of 
the ex-works cost of production. The difference of 21 3/4 
per cent, ad valorem between the duties on oil imported with 
transformers and that imported separately can make a differ¬ 
ence of about 2.1 per cent, in the cost of transformers, 
and this, when taken in conjunction with the industry's 
disadvantages in respect of other materials, cannot be 
regarded as insignificant in a competitive market. There 
is, therefore, a strong case for reducing the duty on 
transformer oil. We accordingly recommend that the 
indigenous producers of transformers should be given a 
refund of so mucli of the customs duty on transformer 
oil as is in excess of 5i per cent, ad valorem on the 
quantity of oil actually used by them in the manufac¬ 
ture of transformers. We are advised that the grant 
of this rebate should not present any administrative diffi¬ 
culties, since the volume of oil used in a transformer 
is always mentioned on the number plate attached to the 
transformer and the quantity used by a manufacturer in any 
period can, ther.efore, be easily verified. If however. 
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there are serious administrative difficulties in operating 
this refund, transformer oil imported with transformers 
should be assessed at the rate of duty /applicable to trans¬ 
former oil Imported separately. 


12. (a) Imp 

Imports and import 
control po) i cy. 


arts: Imports of transformers of all kinds 
into India since 1937-38 were as follows:- 

Year Value of Imports 

(in Rupees) 


1937- 38 

1938- 39 

1939- 40 

1940- 41 

1941- 42 . 

1942- 43 

1943- 44 

1944- 45 . 

1945- 46 

1946- 47 

1947- 48 

1948- 49 

1949- 50 

1950- 51 

1951- 52 . 

(Figures for the period up to August, 


... 26,23,071 

25,62,716 
... 21,93,483 

19,11,763 
... 17,84,481 

... 13,44,309 

... 28,03,930 

... 55,63,894 

... 37,84,478 

... 42,91,696 

... 47,81,499 

... 1,09,98,258 
... 1,44,49,1,58 

... 1,50,54,661 

... 1,44,55,215 

1947 include imports 


into territories which now constitute Pakistan). A statement 


showing a breakdown of these figures by principal countries 
of origin is given in Appendix VI. 


We recommend that imports of power and distribution 
transformers should, in future, be recorded separately in 
trade statistics by numbers and the total KVA as well as 
by value and that such imports should be classified by 
voltages on the H.T. side as (i) upto 3.3 KV, (li) above 
3.3 to 6.6 KV, (iii) above 6.6 to 11 KV, (iv) 22 KV, (v) 33 
to 37.5 KV and (vl) above 37.5 KV.. Imports under each 
of these categories slwuld be further classified by ratings 
as follows: (i) upto 25 KVA, (li) above 25 to 75 KVA, 
(ill) above 75 to 250 KVA, (Iv) above 250 to 500 KVA, 
(v) above 500 to 1,000 KVA, (vl) above 1,000 to 1,.500 KVA, 
(vii) above 1,-500 to 2,500 KVA and (vlii) above 2,500 KVA. 









(b) Import Control Policy: During January—June 1050, 
imports of transformers from the dollar and other currency 
aretis were allowed subject to a monetary celling. During 
July-Deceniber, 1950, licences for Imports from 6 l 11 currency 
areas, except Belgium and her possessions, were granted 
to established Importers to the extent of 100 per cent, of 
one-half of their best year's imports. Licences were 
Issued to actual users on an ad hoc basis. The same 
licensing policy was continued in 1951. Licences for 
imports from Japan were issued on an ad hoc basis to 
established importers and actual users. During January- 
June, 1952, general as well as soft currency licences for 
transformers up to 1,000 KVA and 22 KV on the H.T. side 
were granted to established Importers to the extent of 
20 per cent, of one-half of their best year's imports of 
transformers of this category only. In the case of other 
types of transformers, general as well as soft currency 
licences were granted to the extent of 100 per cent, of 
one-half of the best year's imports, but in calculating 
quotas, imports of transformers up to 1,000 KVA and 22 KV 
on the H.T. side were excluded. Licences to actual users 
were granted on an ad hoc basis. The same policy has been 
continued for July-December, 1952, except that the range of 
transformers included in the restricted category has been 
extended to 1,500 KVA and 22 KV on the H.T. side. 

13.(a) From the evidence received by us, it seems 
that there are wide variations in the quality of transformers 
Quality of produced by different manufacturers in India, 
indigenous Tlie representative of the Bombay Electric Grid 
transformers, stated at the public inquiry that the Grid had 
used transformers produced by three Indian manufacturers 
and had foiuid them satisfactory. The South Madras Electric 
Supply Corporation also, in its letter to the Central 
Water and Power Commission, has expressed satisfaction 
about the performance of indigenous transformers. The 
Madras Electricity Department, on the other hand, which, had 
occasion to place orders on five indigenous units, has 



stated that in the case of trajisformers supplied by one 
of the units, the performance was generally unsatisfactory, 
that 2 per cent, of the transformers supplied by another 
unit failed owing to minor defects, that deliveries by the 
other three units were unduly delayed, owing to delays in 
the receipt of materials from abroad and that their trans¬ 
formers were consequently yet to be tried. The Tata Hydro- 
Electric Agencies, Ltd., have expressed the view that the 
quality of Indian transformers is of a lower standard as 
compared with that of imported transformers and that it 
shows signs of lack of skill in the meinufacture and assembly 
of parts. The Calcutta Electric Supply Corporation has 
informed the Central Water and Power Commission that there 
was oil leakage in five out of six transformers supplied by a 
well-known Indian manufacturer. Oil leakage seems to be 
a common defect of transformers manufactured by some of 
the indigenous lordts. In some caisee, it is due to defective 
welding of tanks. The representatives of the Government 
Electric Factory state<l at the public inquiry that in their 
case, the defect was due to A.C. welding and that they had 
now changed to DC weltllng. We are advised, however, that 
A.C. welding is ext«islvely used by transformer manufacturers 
in other countries and that the welding defect^ are probably 
due to lack of skill on the part of the workers. So far 
as the leakages in the body of the tank are concerned, it 
is possible to detect them by testing the tank with warm 
oil at a hydraulic pressure of 15 lbs. per square inch. 
Some of the manufacturers have the necessary equipment for 
carrying out this test. Leakages may also occur owing to 
the use of indigenous cork Instead of Imptorted cork. The 
latter is made of a special compound and is more suitable 
for this use. Sometimes the cooling tubes give way during 
the bending process and in some cases, it is the filter 
valves which leak. Some of the manufacturers have success¬ 
fully overcome these difficulties by adopting a system 
of testing the tubes and valves before use. 
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(b) Another complaint against Indian transformers Is 
that they are heavy and bulky as compared with imported 
transformers. This Is admitted by the manufacturers who 
have explained it as principally due to their having to 
use a comparatively lower grade of silicon steel. The 
cross-section of the core made of such steel has to be 
built to larger proportions in order that the watt loss 
may be kept within prescribed limits. With a larger core, 
the quantity of winding wire required is also larger and 
so also the tank and the quantity of oil required. The 
representative of the Kllllck Industries Ltd., Bombay, 
Informed the Commission at the public inquiry that Indian 
transformers showed higher losses than foreign transformers. 
The manufacturers, however, explained that there was no 
difficulty at all in producing transformers with losses 
equal to those of imported transformers, but that under 
Indian conditions, such transformers would have to be 
heavier and would also be more expensive. Since a lower 
grade steel had to be used in this country, a balance had 
to be struck between the objective of minimising the losses 
and that of keeping down the weight, ana therefore, the 
cost of the transformer. Some users preferred lower losses 
and were prepared to pay more. Others were content with 
the standard product with the standard losses which tended 
to be somewhat higher than those of the imported product. 
The representative of Crompton Parkinson Informed us that 
the British manufacturers had st€indardlzed the losses to 
a certain accepted figure and suggested that if Indian 
manufacturers also would come to an agreement with the 
principal users about a reasonable loss figure and then 
stick to that figure, there would be no room for complaint. 

(c) Some users have also complained about the Inferior 
finish of indigenous transformers. 

(d) We recommend that the industry should take note 
of the defects pointed out by consumers, particularly the 
leakage of oil from tanks and inferior workmanship and 



40 


endeavour to remove such defects, wherever they still exist. 
The manufacturers who do not have adequate arrangements 
for testing finished transformers and parts should make 
such arrangements as early as possible. 

(e) The Indian Standards Institution has formed a 
sub-committee for formulating standard specifications for 
transformers. We understand that the present speciftca,tions 
in the United Kingdom and other countries are likely to 
undergo revision in the near future and that the sub¬ 
committee has, therefore, decided to postpone consideration 
of this question for some time until the international, 
specifications have been finalised. 

14. It has been brought to our notice that the majority 
of Indian manufacturers have, in the past, failed to effect 
Period of deliveries within a reasonable period. In one 
delivery. insteinoe cited by the Government of Madras, 
deliveries against orders placed in 1946 have still not 
been completed. The fact that the industry is dependent 
on imported raw materials is partly responsible for delays 
in delivery. In the case of the Government Electric Factory, 
however, much of the delay is due tp the procedure prescribed 
for purchase of stores. We were informed at the public 
inquiry that the factory had to place its indents with the 
Stores Purchase Committee which took three to four months 
to place orders, and that a further period of three to 
four months elapsed before supplies were received from 
abroad. We consider ttiat if the Government Electric Factory 
is to function as a commercial concern, a more expeditious 
procedure needs to be adopted for purchasing its requlrem«its 
of raw materials and stores. We understand that in the 
case of the other units, there has already been a marked 
improvement in the matter of delivery periods. The Crompton 
Parkinson Works and the National Electrical Industries have 
informed us that they are now able to give deliveries within 
13 weeks and five months respectively, while most users 
in India are content to receive deliveries within six 
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months. We recommend that the Industry should continue 
its efforts to Improve upon its delivery dates. 

15. Transformers are assessed to duty under item 72(d) 
of the First Schedule to the Indian Customs Tariff. The 
Existing rate relevant extract from the Indian Customs 
of import duty. Tariff (36th Issue) is given below: 


Preferential rate of 

tem Name of article Nature of Standard rate duty If the article 

No. duty of duty Is the produce or 

manufacture of: 

A 

The British Burma 
_ U. K. colony _ 

* 

’2(d) Control gear self Revenue 104% ad valorem . Free 

acting!or otherwise 
and transmission 
gear designed for 
use with any machi¬ 
nery above specified. 

* under the Government of India, Ministry of Finance (Revenue 
Division) Notification No.45-customs dated 23rd October 1948, 
as subsequently amended by Ministry of Finance (Revenue Divi¬ 
sion) Notification No. 24-Customs dated 8th April, 1950 arti¬ 
cles specified In this Item, except belting, are exempt from 
payment of so much of the Customs duty leviable thereon to 
the extent of 54% ad valorem. . 


16.(a) The Assistant Cost Accounts Officer attached 
to the Commission has examined the cost of production of 
commission's estimate transformers at the following two units, 
of fair ex-vori<s costs namely, tlie National Electrical Indus- 
of transformers. tries. Ltd., Bombay and the Government 

Electric Factory, Bangalore. The National Electrical 
Industries is a public limited company with a paid-up 
capital of Rs. 10.35 lakhs. The Profit and Loss Account 
of the Company showed a loss of Rs. 2.85 lakhs up to the 
31st March, 1950 and a small profit of Rs. 72,000 in the 
year ended 31st March, 1951. During 1951-52, however, 
the Company has made a profit of Rs. 3.66 lakhs. The 
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firm started the production of transformers only In September, 
1949 and the losses incurred up to 31st March, 1950 were 
probably due te the fact that its production in this line 
was then not fiilly established. The present rated capacity 
of this unit is estimated at 60,000 KVA per annum and 
production in 1951-52 came up to two-thirds of this capacity. 
The Government Electric Factory is owned and run by the 
Mysore Government. The rated capacity of the factory which 
was 40,000 KVA in 1951 is expected to increase to 54,000 
KVA in 1952-53. The factory produced 36,093 KVA in 1951-52. 
Details of costs of production of tlie two units have been 
given in a separate confidential enclosure' to this Report. 
A brief description of the costing procedure, however, is 
given below, followed by the estimates of works costs and 
overheads prepared for each unit for 1951-52 and 1952-53. 

(b) Method of costing: The following method was eulopted 
to estimate the costs of production of iniUvidual types of 
transformers. The cost of materials and the direct labour 
charges incurred for individual types was first ascertaine<l 
from the various job cards maintained at the factories. 
As regards other expenses, some of them are incurred for 
the transformer section as a whole, while others are Incurred 
jointly for this and other sections of the factory (e.g.', 
electric motors) . In the latter case, the share of the 
transformer section in the common expenses had to be 
estimated. In the case of power anti fuel charges, ttie 
allocation between the transformer and other sections was 
made on the basis of horse-power worked, while the expenses 
under the other common items, except depreciation, were 
apportioned on the basis of the direct labour charges 
incurred in each section. Adjustments were made for items 
of a capital nature manufactured in the factory. Depreciation 
was calculated at the income-tax rates on the written-down 
value of plant and machinery and was distributed among 
the various sections on the basis of the value of plant 
and machinery employed in them. After ascertaining in 

Not printed. 
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this way the total amount to be allocated to the transformer 
section on account of the various items of works costs 
other than materials and direct labour, the amount was 
allocated to individual types of transformers in proportion 
to direct labour. Interest on working capital, and return 
on block: were estimated for the transformer section as a 
whole and then apportioned to Indlvidial types of transformers 
in proportion to their total works costs. 

(c) Items selected for costing: Estimates Of costs of 
production have been made for the following types of trans¬ 
formers produced by the National Electrical Industries: 
25 KVA, 150 KVA, 100 KVA, 250 KVA and 500 KVA, all with 
the voltage ratio of 11,000 volts/400 volts, 3 phase, 
50 cycles, with standard fittings and oil. In the case 
of the Government Electric Factory, the following Items 
were selected for costing: 50 KVA, 100 KVA and 300 KVA, 
with the voltage ratio of 13,200 volts/400 volts, and 
200 KVA, with the voltage ratio of 11,000 volts/400 volts, 
all 3 phase, 50 cycles, with standard fittings and oil. 

(d) Production; The cost estimates for 1952-53 are 
based on a production of 80,000 KVA in the case of the 
National Electrical Industries and 54,000 KVA in the case 
of the Government Electric Factory. In both ceises, the 
estimated production for 1952-53 is 50 per cent, higher 
than the actual production in 1951-52. 

(e) Haw materials; The position regarding the principal 
raw materitils required by the Industry has already been 
discussed above. In the ceise of both the units, the rates 
of consumption of the main raw materials recorded in 1951-52 
are considered reasonable and have been adopted in estimating 
the future "^S^sts. The cost of materials, however, has been 
calculated on the basis of the latest purchase rates as 
shown by the books of the two units. 

(f) Other items of works costs; These Include labour, 
power and fUel, repairs and maintenance, consumable stores, 
establishment, general charges, packing, interest on working 
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capital and depreciation. The higher output assumed for 
1952-53 is expected to result in an appreciable saving in 
the cost per uhit of output under all items other than 
direct labour, power and fuel and packing. Interest on 
working capital has been allowed at 4i per cent, per annum 
on an amount equal to four months' cost of production. 
Depreciation has been allowed at the normeil income tax 
rates, after taking into account the value of the additional 
equipment expected to be Installed during 1952-53. 


(g) Return on block: The return oh jlock has been 
allowed at 10 per cent, on the gross block in the case of 
each unit, the gross block of the transformer section of 
the National Electric Industries is estimated at Rs. 12.6 
lakhs. In the case of the Government Electric Factory, 
the gross block employed in the transformer section was 
Rs. 7.09 lakhs on 31st March, 1952, but it is expected to 
increase to Rs. 8.50 lakhs during 1952-53. 

(h) Fair ex-works costs: The fair ex-works costs of 
transformers produced by the two units for 1951-52 and 
1952-53, as estimated by us, are shown in the following 

table:- 1951-52 1952-53 

Rs.- ® Rs. 

National Electrical Industries: 


11 KY/40Q V 

25 KVA .... . 

50 KVA ... ••• ••• 

100 KVA ... ... ••• 

250 KVA ... ... 

500 KVA . 

Government Electric Factory: 
13.2 KV/40Q-230 Y 

50 KVA ... •«• 

13. 2 KY/40() Y 

100 KVA ... ••• 

11/KY/400t23Q Y 

200 KVA ... ... ... 

13.2 KY/400 Y 

300 KVA . 


. 2,364 2,229 

. 2,749 2,870 

. 4,127 3,938 

. 7,264 7,258 

. 10,078 10,613 


2,955 2,896 
3,414 3,191 
5,738 5,479 
9,359 8,543 
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17. The statement In Appendix VII gives the data 


supplied by two importing firms and the Collectors of 


Comparison of landed costs 
of imported transformers 
and fair ex-works costs of 
indigenous transformers. 


Customs regarding the c.i.f. prices 
and landed costs of imported trans¬ 
formers. It will be seen from tiie 
statement that c.i.f. prices an<I 


landed costs are available for only six out of the nine 


typds of transformers selected by us for estimating the 
domestic costs of production. These have been su[»plied by 
the Collectors of Customs, Calcutta, and relate to trans¬ 
formers produced by British manufacturers, such as British 
Thompson-Houston, Metropolitan Vickers, Eligllsh Electric 
Co., etc. The prices reported by the Collector of Customs 
were those at which transformers of these makes were or 
could be imported at Calcutta during 1951 and 1952. The 
following table gives a comparison of the c.i.f. prices and 
landed costs of im()orted transformers and the fair ex-works 
costs of indigenous transformers for the six types for which 
comparative data are available. 

D1 rrerence 

Landed Fair between Wrrerence 



C. 1. f. 

price 

Duty Qearlng Landed cost ex- 
0 charges cost eluding 

duty 

ex-vorks 

price 
{1952-53) 

fair ex- as a per- 

vorks price centage on 
and landed c. 1. f. 
cost ex-duty 


Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

% 

ii rV; 









25 KVA 

1830 

96 

87 

2313 

1917 

2229 

312 

17.05 

50 KVA 

2360 

124 

112 

2596 

2472 

2870 

306 

16.86 

100 KVA 

3340 

175 

159 

3674 

3499 

3038 

430 

13.14 

2200 KVA 

4920 

258 

234 

5412 

5154 

5479 

325 

6.61 

250 KVA 

5640 

296 

268 

6204 

5008 

72E8 

1350 

23.94 

500 KVA 

9100 

478 

432 

10010 

9532 

10613 

981 

10.78 


The deoiand 

for 

inill vidual 

types of transformers 

fluctuates 

from 

year to year eurd it would, therefore. 


be reasonable to take a simple average of the percentages 
siown in tlie last coluiun above. On this basis, the average 
rate of duty required to equalise the landed costs of 
imported transformers with the fair ex-works costs of 
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indigenous transformers comes to 14.73 per cent. The 
existing rate of duty on tr^tnsformers is 5j per cent. 

18. We have carefully considered whether, on the 
basis of the data given above, the transformer Industry is 

Eligibility for eligible for protection and if so, whether 

protection. an increase in tlie imi)ort duty on trans¬ 

formers is called for. The industry is established on 
sound basis and the principle units are fairly efficient 
and well-managed. Botli-the Central and the State Govern¬ 
ments have large schemes of power development in hand and 
the domestic requirements of power and distribution treins- 
formers will, therefore, be-steadily increasing. It is 
desirable to encourage and assist the development of this 
industry, so tliat these requirements may be met from itomestic 
sources to the maximum extent possible. The industry is 
already utilising indigenous materials to a considerable 
extent and the continued expa/jsion of the industry will 
eticourage tlie development of ancillary industries. During 
the last few years, tlie Industry has raacie steady progress 
by way of widening the range of its output and Improving 
tlte quality of its products. We, tl.erefore, consider 
tiiat the industry is eligible for protection. The difference 
between the domestic and foreijpi costs is not large and tlie 
industry has sufficient potentialities of development to 
enable it to dispense with protection witiiin a reasonable 
[leriod. 

19. The industry is at present subject to several 
handicaps. Since tlie local supplies of extra special 

Measure of stalloy grade slieets are limited, the industry 
protection. jg unable to use steel of the stune quality as 
is used in imported transformers. We have recommended, in 
para. ll(i) above, a refund of a portion of the duty on 
transformer oil, but in the case of certain other materials, 
we have not been able to recommend a reduction in the 
import duties because of its possible adverse effects on 
other industries. The current prices of some of these 



materials, particularly, DCC and DPC wires, are also high 
in comparison with those at which the materiaJs are available 
to foreign manufacturers. The figures given in the preceditig 
paragraph show that a duty of 14.73 per cent, ad valorem is 
required to equalise tlie landed costs of imported trans¬ 
formers with the fair ex-works costs of indigenous trans¬ 
formers.; On the other hand, in certain recent’tenders 
received by the Government of India and the Bombay Electric 
Grid, the prices quoted by certain British firms were 
higher than those quoted by Indian firms. On an examination 
of the data regarding the c.l.f. prices, however, it appears 
that the higher prices charged by the British firms were 
probably due to the additions made by such firms on account 
of their selling and distribution charges, and that it 
may be possible for such firms to quote lower prices by 
reducing their margins, when increased supplies are available 
from abroad. We have also received evidence to the effect 
that certain continental prociucers (e.g., Austrian, German 
or Swedish) are able to quote appreciably lower prices 
than those charged either by Indian or British producers. 
Although the U.K. still remains the principal source of 
supply, the share of other countries in the Indian market 
is slowly Increasing (vide Appendix VI) . Competitio^i' 
from all sources is at present restricted owing to import 
control, and thie scope of import restrictions has recently 
been widened to cover transformers upto l,.'iOO KVA and 22 KV.^ 
We are advised, however, t)iat the difference between the 
prices of Indian and Continental transformers is often so 
large (about PvS. l,yGO In the case of GOO KVA transformers 
of 11,000 KV/lOO KV) that ito-ge indentors are generally 
reluctant to place ttieir entire orders \.ith Indian producers 
and, that import control would become less irksome and 
its arlminlstration should be facilitated, if the difference 
between Indian aiul Continental pilces were to become narrower 
than it is. Tfiking all these considerations into account, 
we ri'commend that the import iluty on power and distribution 
transformers upto 2,oOO KVA and 37.5 KV should be increased 
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frooi the present level of ■:> per cent, ad valorem, exclusive 
of surcharge, to 10 per cent, ad valorem, exclusive of 
surcharge, and that the duty should be converted into a 
protective duty. Until October 1948, transformers were 
subject to duty at 10 per cent, ad valorem aiid we do not 
think that tlte rate of duty reconuiiended by us will be unduly 
burdensome either to the electric supply undertakings or 
to the consumers of electricity. The refund of a portion 
of the import duty on transformer oil recommended by us 
will partially bridge the gap between the rate ol 10 per 
cent., exclusive of surcharge, suggested above and tlie duty 
of 14.73 per cent. Indicated by a comparison of the landed 
costs of importe<i transformers witii the fair ex-work ^ jirices 
of indigenous transformers. We recommend, further, that 
the protective duty sliould remain In forceupto 31st ■''cember 
1950 . 

20. We consider tiie industry obtains consi era jle 
incidental benefit from the restrictions imposed at present 
Other on imiKirts oi' tritfisfomers and we I’ecomi’ nd that 

assistance, go long as the quality of domestic trm loi’iners 
continues to be satisfactory and the prices and deliery 
periods are reasonalile, import restrictions shouid be so 
admirdstered as to ensure the fullestlitilination of ^bmestlc 
capacity. We recommend, fiirther, ttiat botli tiie Ceitral and 
tiie State Gover’timents siiould adopt a jx)licy of puri-h.'i.sing 
their requirements of transfomiers from indigenous pi'Oducers 
as far as possible. The major electric supply undertakings 
si’ iuld also be requested to adopt a similar policy. The 
requirements of Government Electricity Departments and 
large private electricity u-.dertakings account for a large 
proportion of the toteil demand for transformers and hence 
the purcfiase policies adopted by this class of consumers 
can materially Influence the development of the domestic 
transformer Industry. 



21. The grant of protection to this industry should be 
subject to the conditions that the Industry will maintain 

Conditions for its prices at a reasonable level, strive 

protection. for reduction in costs and improvement in 

quality and endeavour to meet the domestic demand for tiie 
types of power and distribution transformers covered by 
this inquiry to the fullest possible extent. 

22. If tile recommendation in paragraph 19 is accepted, 
it will be necessary to insert a new item in the First 

Changes in the Indian Schedule to the Indian Customs Tariff 
Customs Tariff. on the follo-wihg llnes;- 


icem Name of article Nature of Standard rate Duration of pro- 
No. duty of duty tectlye duty 

Power and dlstrlbu- Protective lOi per cent. 31st December, 
tlon transformers ad valorem. 1956. 

upto 2600 KVA and 
37.5 KV on the H.T. 
aide (primary volt¬ 
age being over S60) 
excluding furnace, 
rectifier and flame¬ 
proof transformers. 


23. Our conclusions and recommendations are summarized 
below;- 

summaryof conclusions (i) The scope of the Inquiry is limited 
and reootwnendations. to fiower and distribution transformers 
upto 2500 KVA and 37.6 KV (plus tlie usual taping allowance) 
oti tlie H.T. side. [Paragraph 4] 

(2) The total demand for power and distribution trans¬ 
formers upto .33 KV which is likely to result from the 
projected expansion of power supply during the period of 
the First Five Year Plan is estimated at 2,550,000 KVA. 
[Paragraph 8(b)] 

(3) The present annual rated capacity of the Industry 
is estimated at 370,000 KVA. Two of the existing units 


have schemes ol' exi'ansion, aiwi two new units are expected 
to come into production in the near future. When these 
projects are implemented, the rated capacity of the industry 
is expected to increase to 485,000 KVA per annum. The 
industry prod.uced three-phase transformers to the extent 
of 81,842 KVA in 1040, 150,181 KVA in 1950, 188,164 KVA in 
1951 and 65,036 KVA in tlie first four Pionths of 1952. 
Production of single-phase transl'ormers was 12,951 KVA 
in 1949, 24,683 KVA in 1950, 28,132 KVA in 1951 and 5,547 
KVA in the first four months of 1952. The bulk of the 
production consists of ratings up to 1,000 KVA and 11 KV 
on the H.T. side. The Development Wing of the Ministry of 
Commerce and Industry should carry out a tectmlcal investi¬ 
gation of the extent of facilities available at each unit, 
with a view to obtaining more accurate data about the highest 
ratings upto which transformers can be produced by each 
unit. [Paragraphs 1, 9 and 10] 

(1) Imports of stalloy sheets and laminations should 
be so regulated as to promote a fuller utilization of the 
domestic capacity for the production of these materials. 
[Paragraph 11(c) (ii)] 

(5) The prices quoted by theSankey Electrical Stajiipings 
for transformer laminations are reasonable, but the firm 
should try to reduce the percentage of wastage in tlte 
mariufacture of laminations with a view to reducing its 
costs. [Paragraph 11 (c) (iv)] 

(6) Some of the manufacturers of transformers have 
stated, that the indigenous stalloy sheets suffer from lack 
of uniformity in thickness. Tatas should try to remove this 
defect and also continue their efforts to produce adequate 
quantities of sheets with a watt loss comparable to that of 
high grade imported sheets. [Paragraph 11(c) (v)] 

(7) The prices charged by'the Indian Cable Co., for 
DCC and DPC wires and strips and those charged by the 
National Insulated Cable Co., for DCC wires are excessive. 
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The two companies should be asked to reduce their prices, 
so as to bring them in fair relation to their costs. 
Government should keep a watch over the prices of indigenous 
DCC and DPC wires and strips with a view to ensuring that 
they are maintained at a reasonable level. [Paragraph 
11 (d) (v)] 

(8) The Central Glass and Ceramic Research Institute, 
Calcutta, should try to bring about an improvement in 
thte quality of indigenous bushings by giving the porcelain 
factories necessary technical advice and assistance. 
[Paragraph 11(f) (il)] 

(9) The Government of Mysore should make every effort 
to expedite the completion of their scheme for the expansion 
of the porcelain factory at Bangalore. [Paragraph 11(f) (il)l 

(10) The domestic producers of transformers should be 
given a refund of so much of the customs duty on transformer 
oil as is in excess of Sj per cent, ad valorem on the 
quantity of transformer oil actually used by them in the 
manufacture of transformers. If, however, there are serious 
administrative difficulties in operating this refund, 
transibrmer oil imported with transfonners should be assessed 
at the rate of duty applicable to transformer oil imported 
separately. [Paragraph 11 (i)] 

(11) No reduction is recommended in the import duties 
on silicon steel sheets, copper wires and strips, cooling 
tubes, bushings, insulating materials (insulating paper, 
bakellte tubes, leatherold, elephantide, press-pahn, etc.), 
miscellaneous components like silica gel breathers, thermo¬ 
meters, etc. for reasons stated in paragraph 11(c) (iv), 
(d) (vi), (e) (iv). (f) (ill) and (g) (11) . 

(12) Imports of power and distribution transformers 
should in future be recorded separately"in trade statistics 
by numbers and the total KVA, as well as by value, and 
should be classified by voltages on the H.T. side and 
by ratings. [Paragraph 123 
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(13) The industry should take note of the defects 
pointed out by consumers, particularly the leakage of oil 
from tanks and Inferior workmanship, and endeavour to remove 
the defects, wlierever they still exist. The manufacturers 
who do not have adequate arrangements for testing finished 
transformers and parts, should maJie such arrangements as 
early as possible. [Paragraph 13(d)] 

(14) The industry should continue its efforts to 
improve upon its delivery dates. [Paragraph 14] 

(15) The import duty on power and distribution trans¬ 
formers upto 2,500 KVA and 37.5 KV should be Increased from 
the present level of 5i per cent, ad valorem to lOi per 
cent, ad valorem and should be converted into a protective 
duty. The protective duty should remain in fprce upto 
31st December, 1955. [Paragraph 19] 

(10) The present system of import restrictions, though 
imposed for balance of payments reasons, has been of much 
benefit to this industry and it is recommended that so long 
as the quality of domestic transformers continues to be 
satisfactory and the prices and delivery periods are 
reasonable, import restrictions should be so administered 
as to ensure the fullest utilisation of domestic capacity. 
[Paragraph 20] 

(17) The Central and State Governments should adopt a 
policy of purchasing tlieir requirements of transformers 
irora indigenous producers as far as possible. The major 
electric supply undertakings should also be requested to 
adopt a similar policy. [Paragraph 20] 

(19) The grant of protection to this Inttustry should be 
subject to the conditions that the industry will mainteiln 
its prices at a reasonable level, strive for reduction in 
costs and improvement in quality and endeavour to meet the 
domestic demand for the types of power and distribution 
transformers covered by this inquiry to the fullest possible 
extent. [Partigraph 2l] 
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Raj an, Assistant Cost Accounts Officer and Shri V.S.S. Raj an. 
Cost Accountant for their assistance in carrying out this 
investigation. 

B.y. NAPAYANASWAMY, 
Member 

B.N. ADARKAR, 
Member 

D.K., MALHOTRA, 

Secretary. 

Bombay, 

Dated ISth October, 1952. 
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APPENDIX I 

(Vide paragrapn 1) 

GO\TONMENT OF INDIA 
MINISTRY' OF COMMERCE 

New Delhi, the 23rd December, 19 50,: 

RESOLUTION 

(Tariffs) 


No.I-T/A(52)/49.- In pursuance of paragraphs 2 and 7 of 
their Resolution in the Department of Commerce N0.218-T- 
(55)/45 dated the 3rd Noveniber 1945, and paragraph 4 of their 
Resolution bearing the same number dated the 16th February 
1946, the Government of India have decided to refer to the 
Tariff Boarfi for investigation !in application for assistance 
or protection received from tlie transformers industry. 

2. In conducting its enquiry the Board will be guided 
by the principles laid down in paragraph 5 of the Resolution 
flated the 3rd November 1945, referreti to in paragraph 1 above. 

3. Firms or persons interested in the Industry or 
in industries dependent on the use of this article who 
desire that their views should be considered by the Tariff 
Board, should address their representations to the Secretary 
to the Board, Contractor Building, Nicol Road, Ballard 
Estate, Bombay-1. 


Sd./- S. RANGANATHAN, 

Joint Secretary to the Government of India. 
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APPENDIX II 

[Virfe paragraph 3(b)] 


List ot parties to whom questionnaires vere issued and from 
whom replies were received, 

* TtiOse who have sent replies. 

§ Those who hd.ve furnished their reply through C.W.: &.P. 
Comraission. 

# Not interested. 

PBODUCERS: 

1. National Electrical Industries Ltd.j 
Industrial Estate, Lai Baug, Bombay. 

* 2. Crompton Parkinson (Vtorks) Ltd.-, 

Haines Road, Worli, Bombay. 

* 3. Radio Lamp Works Ltd., 

Kamanl Cliambers, Ballard Estate, Bombay. 

* 4. Government Electric Factory, 

Mysore Road, Bangalore. 

* 5. Eladio Sr Electricals. Ltd.^ 

No.' 2, Lattice Bridge Road, Adyar, Madras. 

* 6. Electric Construction & Equipment Co. Ltd.', 

51/2, Hazara Road, Calcutta. 

7. Associated Electrical Industries Manufacturing Co. Ltd.', 
'Crown House', 5, Mission Row, Calcutta. 

* 8. Greaves Cotton & Co., 

1, Pbrbes Street, Bombay. 

* 9. Kaycee Industries, 

Kamani Cliambers, Ballard Estate, Bombay. 

#10. Electro Mechanical Ehglneering Works, 

Araarwadl, Khattargali, Bombay. 

#11. P.S.G. & Sons Charity Industrial Institute, 

Peelamedu, P.O. Coimbatore (S. India). 

#12. The Mysore Electrical Industries t.td.', 

P.B. No. 01, Bangalore. 

ASSOCIATIONS: 

1. Indian Electrical Manufacturers' Association, 

35, Stephen House, Dedhousie Square, Calcutta. 

" 2. 411 India Manufacturers' Organisation, 

Influstrlal Assurance Building, Churchgate Street, Bombay. 



COHSUKEES: 

1. The Tata Flydro Electric AgePicies Ltd., 

Bombay House, Bruce Street, Bombay. 

=■• 2. Klllick Industries ltd.. 

Electricity House, Sautacruz, Bombay. 

- H. The Federation ot Electricity Undertaking o? IreUa, 
Klllick Building, Hose Street, Fort, Bombay. 

4. Sljua (Jherria) Electric Sufjply Co. Ltd.’, 

Bansjora P.O., Biliar. 

■'= 5. The Calcutta Electric Supply Corporation Ltil., 

Victoria House^ Chowranghee Square, Calcutta. 

B. Martin Burn Ltd., 

12, Mission Row, Calcutta. 

* 7. Octavius Steel & Co., 

P.B. No. 38, Calcutta. 

5. Andrew Yi-ile Se Co., 

(Dishargarh Power Supply Co.; Ltfl.’ ) , 8, Clive Ik.w, 
Calcutta. 

9. The Association of Electric Supply Companies U.P. * Delhi 
C/o Martin Burn Ltd.’, Calcutta. 

"10. The Association of Electricity Undertaking, Bengal, 
Victoria Hoase, Calcutta. 

*11. The Associatiori of Electricity Undertaking, Bihar 

i Orissa, C/o Octavius Steel Co. Ltd.’, P.B. No. 3S, 
Calcutta. 

*12. The Association of Electrical Undertaking of Bombay 
Province, Klllick House, Hose Street, Bombay. 

*13. South Madras Electric Supply Corporation Ltd., 
Tlruchlrapalli. 

*14. The Madras Presidency Electric Licences Association LttS. 
10, Mount Hoad, Madras. 

*15. B.E.S. ^ Transport Committee, 

Electric House, Fbrt, Bombay. 

*1'3. The Superintendent Engineer Madras Electricity System, 
157, Mount Road, Mailras, 

#17. The Superintendent Eligineer Pykara Electricity Sfsteiii, 
Coimbatore. 

*18’. The Superintendent Ehgineer Mettur Electricity System, 
Mettur. 

*19. Chief Electrical Engineer to the Government of Mysore, 
Bangalore. 

*20. Chief Electrical Engineer to the Government of 
Travancore-Cochin, Trivandrum. 
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CONSUKEBS: (Contd.) 

*21. The Superintendent Engineer, Andhra Power System, 
Vijayawada. 

*22. Kanpur Electric Supply Co. Administration, Govt, of U.P., 
Electricity House, Kanpur. 

*23. The Hydro Electric Ehglneer, 

U.P. Government (P.W.D. Irigation), Roorkee. 

*24. The Chief Engineer, Eiist Punjab P.W.D., 

Electricity Branch, Simla. 

IMPORTEBE: 

1. International General Electric Co. (India) Ltd., 
Thackersey House, Graham Road, Ballard Estate, Bombay. 

2. British Insulated Callender's Cables Ltd., 

Esplanade House, baudby Road, Bombay. 

3. General Electric Co. (India) Ltd., 

Magnet House, Dougall Road, Ballard Estate, Bombay. 

4. Guest Keen Williams Ltd., 

has Chambers, 25, Dalai Street, Bombay. 

5. The English Electric Co. Ltd., 

P.O. Box No. 7.52, Bombay. 

* 6. Ahraedabad Mfg. Calico Printing Co. Ltd., 

P.O. Box. No. 12, Ahmedabad. 

7. Steam & Mining Equipment Co. Ltd.-, 

101, Pawk Street, Calcutta 16. 

* 8. C.A. Parsons & Co. Ltd., 

12, Mission Row, Calcutta. 

* 9. The Steel Corporation of Bengal Ltd.’, 

12, Mission Row, Calcutta. 

*10. A. Reyzlle & Co. Ltd., 

12, Mission Bow, Calcutta. 

11. Easun Bigineerlng Co. Ltd., 

2nd Line Beach, Madras. 

*12. Parry & Co. Ltd., 

Madras. 

13. Binny Sc Co. (Madras) Ltd., 

Agents in South India for the English Electric Co. Ltd., 
7, Armenian Street, Madras. 

14. Associated Electric Industries (India) Ltd., 

Crown House, 5, Mission Row, Calcutta. 

15. Shri Venkata Mills Ltd., 

Udumelpet. 

*16. Indian Copper Corporation Ltd., 

Ghatsila. 
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SVPPLIEBS OF RAV MATERIALS: 

* 1. Sankey Electric Stampings Ltd., 

P.O. Box No. 121/A., Bombay. 

* 2. Tata Iron & Steel Co. Ltd.', 

Bombay House, Bruce Street, Bombay. 

* 3. Premier Automobiles Co.', 

Kurla, Bombay. 

* 4. The Hindustan Motors Ltd., 

Royal Ebcchange Place, Calcutta. 

* 5. National Insulated Co. of India Ltd., 

Stephen House, 4, Dalhousie Square, Calcutta. 

6. Indian Cable Co. Ltd., 

9, Hare Street, Calcutta. 

7. Government Porcelain Bushing Factory, 
Bangalore. 

<= 8. Bombay Potteries & Tiles Ltd., 

United India Building, Sir P.M. Road, Bombay. 

* 9. Gwalior Potteries, 

Madhya Bharat, Gwalior. 

*10. Bengal Potteries, 

45, Tangra Road, Calcutta. 

#11. Government Porcelain Factory, 

Kundra (Travancore-Cochln) . 

12. The Mysore Paper Mills Ltd., 

Bangalore. 

13. Goodlass Wall Ltd.', 

. Forbes Building, Horae Street, Bombay. 

*14. Elephant Oil Mills Ltd.', 

Ruston Btiildlng, Churchgate Street, Bombay. 
#15. Jenson & Nicholson (India) Ltd., 

Macklnon's Building, Ballard Estate, Bombay. 
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APPENDIX III 

[Vide paragraph 3(e)] 

List of persons who attended the pubjic inquiry on 30th June 
and 1st July, 1952. 


PHODUCEBS: 


1. Mr. S. Szafranski ] 

2. Mr. VV.P. Karnik j 

'Representing The National Electrical 
Industries Ltd.^ 

Lai Bang, Bombay-12. 

3. Mr. V. Srinivasa Rao 1 

4. Mr. P. Rangaswamy j 

n 

Government Electric 
Factory, Bangalore. 

5. Mr. J. Carey-Brown 

n 

The Associated Electri¬ 
cal Industries Manufac¬ 
turing Co., Ltd.-, 

'Crown House', 

Mission Row, Calcutta. 

6. Mr. P.R. Desfipanrte I 

7. Mr. V.V. Dhnme j 

n 

(1) Crompton Parkinson 
(Works) Ltd., Worli, 
Bombay-IS.- 

(2) Indian Electrical 
Manufacturers' Associa¬ 
tion, Calcutta. 

8. Mr. V. Rama Rao 

n 

Radio ic Electricals 

Ltd.-, Adyar, Madras-20. 

9. Mr. L.P. Shaii 

» 

(1) Electric Construc¬ 
tion & Equipment Co. 
Ltd., P.O. Box 7875, 
Calcutta. 

(2) Indian Electrical 
Manufacturers' Associa¬ 
tion, Calcutta. 

10. Mr. P.H. Gidwani 

M 

Radio Lamp Works Lt,d., 
Kamanl Chambers, 

Nicol Road, Bombay. 

11. Mr. Ravi L. Kirloskar' 

12. Mr. S.G. Ramacharidra 

J 

1 ” 

Kirloskar Electric Co. 
Ltd.^ Bangalore. 

ASSOCIATIONS: 

1. Mr. P.B. Advani 

t1 

All India Manufacturers 
Organisation, Bombay. 

2. Mr. D.K. Sinha 

n 

Indian Electrical Manu¬ 
facturers' Association, 
Calcutta (Also repre¬ 
sented by Messrs, P.R. 
Deshpande & L.P. Shah). 
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lUPOBTERS: 

1. Mr, J.E.W. Gralnge 1 Representing The British Electrical 

2, Mr. J,J. Haines j 4 Allied Manufacturers 

Asso ciation, Cal cut ta 
and also the Ehgllsh 
Electric Co. Ltd., 
Bombay. 


j, Mr. K.J. Maneckji 
4. Mr. H.B. Carrasco 

COSEUMERS: 

1. Mr. M. Karuven 

2. Mr. N.P. Kripalani 

3. Mr. N.C. Javeri 

SUPPLIERS OF RAW MATERIALS: 

1. Mr. R.F.S. Talyarkhan' 

2. Mr. A.S. Daruwalla 

3. Mr. D.R. Dtianbhoora 

4. Mr. F. Mogal Esq. 

5. Mr. K.C. Maitra 

6. Mr. S.K. Shah 

7. Mr. C.P. Shah 

8. Mr. J.K. Patel 

9. Mr. W.F. Freestone 
OFFICIALS: 

1. Mr. P.N. Deobhaktlia 

2. Mr. H.S. Kulkarni 

3. Mr. K.B. Vagholkar 

4. Mr. V.R. Vaidya 


Parry & Co. Ltd., 

Bombay. 

The General Electric 
Co. of India Ltd., 

P.O. Box 861, Bombay. 

The Tata Hydro Electric 
Agencies, Bruce Street, 
Bombay. 

Killick Industries Ltd., 
Home Street, Bombay. 

Consolidated Electric 
' Agencies Ltd., 

P.O. Box 879, Bombay. 

The Tata Iron 1- Steel 
Co, Ltd., Bruci* Street, 
Bombay. 

Sankey Electrical 
Stampings Ltd., 

P.D. Box 121, Bombay. 

The Premier Automobiles 
Ltd., Kurla. 

Bombay Potteries and 
Tiles Ltd., Kurla. 

J. Stone & Co. (Iridia) 
Ltd., Bombay. 

C.C. Wakefield & Co.', 
Ltd., Bombay. 

Ministry of Commerce & 
Industry (Development 
Wing), New Delhi. 

Central Water & Power 
Commission, Simla. 

Directorate of Indus¬ 
tries, Bombay. 

Bombay Electric Grid 
Office, Bombay. 
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APPENDIX IV 

[7ide paragraph 8(d)] 

Statement shotting tie estimated requirements of transformers for the 
major electric supply undertdcingsin India during next three years. 




Particulars of tmafoMtarK 1 

Total 

undertaking 

3.3 

KV 

6.0 

KV 

11 

KV 

22 

KV 

33 

KV 

Of all 
Classes 


KVA 

KVA 

KVA 

KVA 

KVA 

KVA 

Calcutta E. S. Corporation 

- 

- 

- 

- 


60,000* 

Government of Bombay 

400 

- 

17, 875 

- 

4,200 

22,476 

Government of Pepsu 

- 

- 

10,326 

- 

— 

10,325 

Government of Madras 

- 

- 

_ 



30,000* 

Government of Orissa 

875 

- 

2,150 

— 

5,950 

8,976 

Ahmedabad E. S. Co. 

- 

- 

- 

- 

- 

4,800* 

Surat E. S. Corporation 
Bombay suburban e. S. Cor¬ 

“ 


- 

- 

- 

3,000* 

poration. 

- 

- 

12,000 


_ 

12,000 

Rajasthan Government 

- 

- 




8,000* 

Octavius Steel Co. Ltd. 
South Madras E. S. Cor¬ 

- 

- 

- 

- 

- 

6, 000* 

poration, 

- 

- 

12,7S0 

0,850 


22.670 

Madhya Bharat Government 

900 

900 

- 



1,800 

Saurashtra Government 

- 

- 

6, 200 


10,900 

17, 100 

Kanpur E. s. Administration 

- 

3,560 




3,660 

‘tegapatam E. S. Co. Ltd. 

- 





200 

IMl^akonam E. s. Corporation 

- 

- 


_ 


325 

Pradesh Government 

- 

- 


- 

_ 

8.000 

'unj''ab Cover: „ :-ut 

- 

- 

100,000 

- 

25,000 125,000* 

ranBiu'il; i'.c’L; tr Government 

- 

- 

2,955 

- 

_ 

2,966 

Slhar oo\'.'erument 

- 

- 

6,250 


_ 

6,260* 

8ombay E i s. T. Co, 

- 

- 

- 



6,000* 

Govemmeant of u. p. 

- 

- 

- 

- 

— 

40,000* 

sovemirient of Mysore 

- 

* 

- 

- 

136.000 

Govem-ment of West Bengal 

- 

1 , 000 

- 

- 

1,500 

2,500 

■ydereibad Government 
Travaipcore-Coohln Govern- 


34,260 

21,625 

- 

1,200 

57,075 

me' nt. 

- 

- 

- 

- 

- 1 

70,000* 

'^St^erh Railway 

500 

1,000 

1, 560 

- 

_ 

3,050 

.h Eastern Railway 

- 

i,07O 

\ _ 

- 

_ 

1,870 

ithem Railway 

450 

8, 260 
(6000V) 

'' 

- 

450 

9,150** 

stem Railway 2,275 



2, 275 

TOTAL 680,245 


* The break-dom or the requirements into different sizes has not 
been furnished by these States. 


** For 1952 only. 






APPENDIX V 

[Vide paragraph 11(i)] 


Inports of trcnsformer oil into India as reported by the Collectors of Customs, 

(In gallons) 


194Q-50 1950-51 

Through Madras Port 82,164 1,19,035 

Through Cedcutta Port 4,19,287 2,77,163 

Through Bombay Port Not 6,23,604 

avail abl e _ 

TOTAL: 5,01,451 10,19,802 


1951-52 

2,19,435 

2,61,170 

3,22,625 

8,03,2B0 
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LIST OF REPORTS OF THE INDIAN TARIFF BOARD 


I. TARIFF INQUIRIES 
(A) NEW CASES 


1. Sodium tlilosulphate, sodium sulphite (anhydrous) 

and sodium bisulphite (1946), 

2. Biclwomates (1946). 

3. Phosphates and phosphoric acid (1946). 

4. Butter colour and aerated water powder colour 

(1946). 

5. Calcium chloride (1946)« 

6. Coated abrasives (other than grinding wheels) 

(1946). 

7. Hurricane lanterns (1946). 

8. Cocoa powder and cliocolate (1946) . 

9. Wood screws (1946). 

10. Bicycles (1946) . 

11. Caustic soda and bleaching powder (1946). 

12. Antimony (1946). 

13. Sewing machines (1946), 

14. Aluminium (1946). 

15. Steel baling hoops (1946). 

16. preserved fruits (1946). 

17. Non-ferrous metals (1946) 

18. Cotton textile machinery (ring frames, spindles 

and spinning rings)(1947). 

19. Rubber manufetc tures (1947). 

20. Sodium and potassium metablsulphltes (1947). 

21. Alloy bool and special steel (1947). 

22. Sodium sulphide (1947). 

23. Electric motors (1947) . 

24. Dry battery (1947) . 

25. Plywood and teachests (1947). 

26. Cotton and hair belting (1947). 

27. Starch (1947). 

28. Glucose (1947). 

29. Chloroform, etlier, siilpliuric p.b. and 

anaesthetic and r’otassium permanganate (1947). 

30. Fire hose (1947) . 

31. Steel belt lacing (1947). 

32. Ferro-silicon (1947). 

33. Oleic acid and stearic acid (1947) . 

34. Machine tools (1947). 

35. Wire healds U948) . 

36. Pickers (1948). 


PTB 158 

PTB 157 
PTB 156 
PTB 154 

PTB 153 
PTB 159 

PTB 152 
PTB 155 
PTB 97 
PTB 100 
PTB 88 
PTB 94 
PTB 101 
PTB 90 
PTB 87 
PTB 145 
PTB 146 
PTB 111 

PTB 110 
PTB 105 
PTB 118 
PTB 102 
PTB 112 
PTB 115 
PTB 113 
PTB 121 
PTB 103 
PTB 104 
PTB 109 

PTB 120 
PTB 119 
PTB 116 
PTB 117 
PTB 114 
PTB 123 
PTB 125 



37. Motor vehicle batteries (1948). 

38. Hydraulic brake fluid (1948). 

39. Bobbins (1948). 

40. Slate and slate pencils (1949). 

41. Expanded metals (1949). 

42. Cotton textile machinery (ring frames, spindles, 

spinning rings and plain looms)(1949). 

43. Small tools (1919). 

44. Plastics (1949). 

45. Soda ash (1949). 

46. Glass and gleissware (1950). 

47. Sterilised surreal catgut (1950). 

48. Liver extract (1960). 

49. Fbuntaln pen ink (1950). 

50. Pencils (1950). 

5L. Fine chemicals (1950). 

52. Sagp (1950). 

53. Belt fasteners (1950). ^ 


(B) REVIEW CASES 
(Coatinuaace of Protection) 

1. Iron and steel manufactures (1947). ^ 

2. Paper and paper pulp (1947). 

3. Cotton textile manufactures (1947). 

4. Sugar (1947) . 

5. Magnesium chloride (1^) . 

6. Silver thread and wire (1948). 

7. Bicycles (1949). 

8. Artificial silk (1949). 

9. Sericulture (1949). 

10. Alloy tool and special steel (1949). 

11. Sodium thiosulphate, sodium sulphite and sodium 

bisulphite (under section 4(1) of the Tariff 
Act) (1949) . 

12. Calcium chloride (1949). 

13. Grinding wheels (under section 4(1) of the 

Tariff Act) (1949). 

14. Hurricane lanterns (under section 4(1) of the 

Tariff Act)(1949). 

15. sugar (1949). 

16. Preserved fruits (1949). 

17. Coated abrasives (under section 4(1) of the 

Tariff Act) (1949) . 

18. Antimony (1949). 

19. Phosphates and phosphoric acid (1949). 


PTB 122 
Pl'B 129 
PT'B 128 
PTB 138 
PTB 150 
PTB 167 

PTB 149 
PTB 160 
PTB 165 
PTB 174 
PTB 184 
PTB 185 
PTB 183 
PTB 187 
PTB 182 
PTB 186 
PTB 189 


PTB 106 
PTB 108 
PTB 98 
PTB 107 
PTB 124 
PTB 126 
PTB 131 
PTB 132 
PTB 133 
PTB 136 
PTB 140 


PTB 148 
PTB 141 

PTB 144 

PTB 134 
PTB 143 
PTB 147 

PTB 161 
PTB 164 



20. Starch (1949) . 

21. Bichromates (1949). 

22. Ferro-'Sllicon (19^). 

29- Sewing machines (1949). 

24. Cocoa powder and chocolate (1949). 

25. Electric motors (1949). 

26. Steel belt lacing (1949). 

27. Cotton and hair belting (1949). 

28. Calcium chloride (i950). 

29. Sugar (1950). 

30. Potassium permanganate (1950). 

31. Wood screws (1950). 

32. Dry battery (1950). 

33. Oleic acid and stearic acid (1950). 

34. Plywood and teachests (1950). 


II. PRICE REPORTS 


1. Cotton yarn and cloth prices (1948). 

2. Paper prices (1948), 

3. Fair ex-works prices of superphosphate (1949). 

4. Fair retention prices of steel produced by the 

Tata Iron & Steel Company and the Steel Cor¬ 
poration of Bengal (1949). 

**orks costs of hot metal (iron for steel 
making) and fair ex-works prices of pig iron 
(Basic and foundry grade) (1949). 

6. Fair retention prices of steel produced by 

Mysore Iron & Steel Works, Bhadrayati (1949). 

7. Fair retention prices of steel produced by the 

Tata Iron & Steel Company and the Steel Cor¬ 
poration of Bengal (1951). 


PTB 163 
PTB 168 
PTB 169 
PTB 170 
PTB 172 
PTB 166 
PTB 171 
PTB 173 
PTB 175 
PTB 179 
PTB 176 
PTB 177 
PTB 180 
PTB 178 
PTB 181 


PTB 127 
PTB 130 
PTB 139 
PTB 135 


PTB 137 


PTB 151 
PTB 205 


All the above reports are available vdth the Manager of Publications, 
Civil Lines, Delhi, and the Secretary, Indian TarifI Board, Contrac¬ 
tor Building, t/icol Road, Ballard Estate, Bombay J. 



